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President's Corner 
by Lyle Johnson, WA7GXD 


The ARRL Digital Committee met in Newington, CT, over the weekend of 23 May. 
Several issues were discussed, including packet frequencies for HF and VHF, the 
automated message handling STA for HF, changes tothe AX.25 Level Two specification, 
message handling protocols, and progress reports on networking protocols. 


Many of the above-mentioned items are under study by various subcommittees. 


One point agreed upon is the means of identifying an HF packet frequency. In the past, 
many of us have simply used the display frequency when operating lower sideband with 
the “TAPR standard” HF modem tone pair of 1600/1800 Hz. 


In the future, we will be referring to the center frequency of the actual transmitted enargy. 
Thus, 14.109 MHzof yesterday becomes 14, 109,000 - ((1600 + 1800)/2) = 14.1073 MHz. 


The disadvantage is that very few rigs have an FSK mode such that the dial reading 
corresponds to the energy being transmitted. The Great Social Equalization Factor 
(GSEF...) is that now everyone can be confused; there is no bias in favor of using "TAPR 
standard” 300 baud tones for a convenient dial reading! 


To add fuelto the fire, yet another set of suggested frequencies has evolved for message 
forwasding use. (Especially on 20 meters, folks are encouraged to move their QSOs to 
the standard RTTY area, below 14.1 MHz.) 


Message forwarding frequencies of 14.1023 and 14.1083 MHz are suggested in North 
America. A move to these frequencies will probably occur at the time of the HF STA. 
Base do not use these frequencies for casual QSOs — they are intended for message 
handling. 


A number of inputs were received regarding madifications to the AX.25 Level Two 
protecol. They are currently under study and will be reported to the Committee at its next 
meeting, scheduled for the weekend of August 29 in Los Angeles in conjunction with the 
6th ARAL Computer Networking Conference. 


(That meeting took place at the Torrance Marriot Hotel. A special meeting is to be 
convened in early October in the Washington, D.C. area to work on AX.25 Level 2 
Versions 2.1 and 3.0. 2.1 will likely be a “bug fix" interim specification, while 3.0 should 
provide bat opportunity to add a whole slew of new bugs... Keep those suggestions 
coming inl) 


Please note that the Committee meetings are opentoobservers. Infact, the May meeting 
had only 6 committee members present along with 10 observers! 


On to other topics. 

The first 200 units of the TAPR PSK Modem kit are in the hands of their builders. The 
complete kit costs $100 plus $10 Shipping and Handling in North America. Bare board 
sets with instructions will be available for $30. The second let of 200 kits is now being 
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produced and should be in stock at the 
office by the end of September, 


Naturally, there is no cabinet included in 
this kit... 


TAPR Director Tom Clark proposed a 
ioint AMSAT/TAPR project for Digital 
Signal Processing (DSP) applications 
back in February. Tom requested some 
seed money to get a number of Ama- 
teurs equipped with DSP co-processors 
for their PCs and clones to begin to 
develop some serious software for 
Amateur use. AMSAT has approved 
some funding for this enterprise and the 
TAPR Board is currently (mid-June) 
considering it. 


OSP holds a lot of promise for Amateur 
packet radio, as well as other weak- 
signai digital modes, digital voice, etc. 
Please see the “Beginner's Corner” in 
this PSR for an introduction to hs 
technology. 


Speaking of tutorials, several of you 
have contacted the TAPR office asking 
for the next installment of the State 
Machine article presented in PSR some 
months back, The follow-on is now 
being written, It may not make it in time 
for this issue, but should be done in time 
for the next PSR. 


Finally, please check your mailing label. 
If your TAPR membership expires soon, 
please take a moment to renew now. 
Your membership is important. 


See you on packet. 
Lyle 


An Introduction to 
TCP/IP 


Millions of folks have used it in conven- 
tional commercial, military and govern- 
ment telacommunications applications. 
Few of them ever realized it, or really 
cared, 


Since the introduction of TCP/IP into the 
packet radio world by Phil Karn, KA9Q, 
we are hearing it discussed more and 
more frequently. Being the type of folks 
that Amateurs are, they want to know 
more about it. Unfortunately up until 
June 1987 there was little easy-read 
material available on the subject, unless 
of course, you were a networking engi- 
neer, designer or writer of networking 
code. . 
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In June Mr. Charles Hedrick at Rutgers 


' University wrote a paper describing - 
: + the ASCIl text at the top of one of the 
TNC2 hex files is gone now. 


TGPAP in terms that most of us can 
understand. For those wishing to dig 
deeper into TCP/IP Hedrick makes 
many references to documents (called 
RFC's) which permit one to explore as 
far as wanted. 


Apackage of two diskettes “Introduction 
to TCP/IP” (MSDOS, 360K) is now 
available. They contain Hedricks paper 
(about 92k) and most of the RFC’s he 
refers to. (as many as will fit in com- 
pressed formaton 2 disks, unARC utility 
also provided). 


Toa augment the Introduction paper 
Bdale Garbee, N3EUA, has prepared a 
Pretace which introduces the reader to 
the amateur packet radio version of 
TCP/IP. Bdale is one of the writers of 
code for the packet radio application of 
TCPAP. 


In keeping with the Rocky Mountain 
Packet Radio Association charter of 
providing “information and education in 
amateur digital communications’, one 
of the RMPRA founders is providing this 
service. 


Send: Two dollars to cover costs (for- 
eign add appropriate additional for for- 
eign maiting costs, 2 oz., IRC ok). 


A mailing label with your address on it. 


To: 
Andy Freeborn NOCCZ 
5222 Borrego Drive 
Colorado Springs CO 
80918 


DO NOT send mailers, diskettes or 
postage. But DO send the completed 
label. 


Update on the the KA9Q 
TCP/IP 
Software 


Announcing an update to the KA9Q 
TCP/IP software package release of 
870526.0, bringing the current release 
date up to 870829.0. This update adds 
fixes bugs, and adds some minor func- 
tionality. A new release will occur ina 
couple of weeks with support for 4bsd 
and sysV unix machines, this version 
still supports only the PC and PC clone 
class of machines. 


The changes: 


Gerard, PAOGRI. 


- Minor tweaks to BM from Gerard, 


- PAOGAI, Phil KA9Q, and yours truly. 


' - Improved KISS bits for the TNC1 from | 


Biggest noticeable differences are that 
BM no longer looks at the hosts.net file 
at all, but instead passes symbolic host- 
names to the smtp client in net... and we 
once again changed the text entry code. 
It's more like bsd Mail now. Defauit is a 
silly text entry routine, a “~e” gets you 
into your favorite editor, and a “~p” 
shows what you've typed so far. 


- NET.EXE understanding of symbolic 
hostnames ala the hosts.net file has 
been extended. You now need to wrap 
numeric IP addresses in square brack- 
ets, as in “[44.32.0.16]", as you can use 
symbolic names anywhere you need to 
use an IP address (including in the 
autoexec.net 

file!) 


- Since BM no longer deals with IP 
addresses, a “gateway” command has 
been added to NET.EXE, so that it 
knows where to send mail that fails the 
lookup in hosts.net. 


- Internal changes and a fix to the ftp 
server so that it now handles NLST 
command properly, all from Phil, KA9Q. 
Bugs that were in the 870526.5 interim 
release that was only distributed in a 
limited fashion apparently disappeared 
with the latest tweaks... 


- documentation has (as usual) been 
updated somewhat. 


- some other random tweaks I'm sure 
I've forgotten... 


What to do once you have software, aka 
“getting an IP address”: 


Users of this software package become 
part of the “global IP internet®, and as 
such need to obtain unique IP address 
assignments for each host they plan to 
put on the air, or “on the wire”. Major 
metropolitan areas in the US, and coun- 
tries with active TCP-using groups 
probably already have blocks of ad- 
dresses in amateur radio 44.X.X.X 
block assigned to them. Ask around 
locally before you go any further. 


If there is no local address block in your 
area, and/or no one is coordinating 
address assignments for your local net, 
contact Wally Linstruth WAGJPR. Wally 
is the global top-level address adminis- 
trator for the ham radio 44.X.X.X 
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subnet. Wally may be reached by email | 


at 

wally%net! .ucsd.edu@sdesvax.ucsd.edu 
or wally@net1.ucsd.edu 

or .../sdesvaxinet1 !wally 


or via the new forwarding mechanism | 
have set up for those sites who know 
how to reply via mail to this message, 
butcan'treach Wally's machine directly: 


wintree!wally 

or 

wally@winfree.uucp 

or 
wally%winfree.uucp@flash.belicore.com 


How to obtain the KASQ Internet soft- 
ware: 


- Via uucp, the files are on winfree in tar 
archives as: 


/ust/spooVuucppublic/pub/ 


kaQq_ail.tar.Z 16 bit Compress 4.0 
/ust/spool/uueppublic/pub/ 
kaSq_all.ti2.Z2 | 12 bit Compress 4.0 


For Anonymous UUCP login, use phone 
number 303/593-0696, at 24C0 baud (it 
willdo 1200 # you send a return to rotate 
it down), “standard Unix login se- 
quence’, username of “Uanon’, pass- 
word of "notFTP”. An example L.sys 
entry ala winfree's uucp would be: 


winfree 


Any ACU 2400 13035930696 
login: Uanon 
password: notFTP 


I've never run an anonymous fogin for 
uucp before, so let me know if | got it 
wrong! 


A reasonable command to issue to pick 
up the 12-bit distribution would be 


uucp winfree!~/pub/AcaSq_all.t12.Z /us¢e/ 
spool/uucppublic 


My BBS is currently down with a dead 
hard drive. If anyone has a spare drive 
they would be willing to donate to the 
cause, “please” get in touch with me 
ASAP Cashftow around here is ajoke... 
-( 


Normally, 


Via Opus, log in to my BBS and down- 
foad from the appropriate files area. 
There are several .ARC files for the full 
distribution, one for each of the directo- 
ties. SeaDog file requests are ok. 

! have configured my BBS to allow first 
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time users ample resources to down- 
load the full distribtuion at 1200 baud. 
The phone number is 303/593-0766. 


f 


from Bob Hoffman N3CVL in Pitts- 
burgh, PA 


| arpa: rbh@ecadre.dsl.pittsburgh.edu 


ff you have any trouble downloading 
from the BBS, please let me know. 
Speeds that are supported include 300, 
1200, and 2400. 


-Via US Snail, Andy Freeborn NOCCZ 
has agreed to make floppy copies. To 
get a copy from him, send $5 AND a 
completed return address mailing label 
(orders without a mailing label will be 
considered contributions to the BBS 
hard drive fund, see above... :-) to: 


Andy Freeborn, NOCCZ 
5222 Borrego Drive 

Colorado Springs, CO 80918 
USA 


What you get for the $5: 5 floppies, 
including two of RFC’s and IEN's that 
relate to the code, two that include the 
actual release, and one that is intended 
to be a sort of “plug and play” disk for 
getting on the air immediately... 


For those who just want the RFC/IEN 
disks, Andy will send you just those two 
disks for $2 and a mailing label. tf you 
want any particular RFC or IEN, contact 
Andy to find out what archive itt is in (we 
have them all packed up, one ARC per 
360k pe disk), and he will send you that 
RFC or IEN, along with many others, on 
a floppy for $1/disk. You can't mix and 
match, you get the block of documents 
that are in a given archive. 


DO NOT SEND floppies, mailers, post- 
age, etc... but DO send the mailinglabel! 


Andy is also reachable as 
winfreelandy or 
fi Com 


if you need more information (7). Andy 

is within an on-air FTP of me, so we 

rt be able to keep his bits up to 
ate! 


onthe ARPAnet, or attached portions of 
the Internet, look on 
louie.udel.edu 


via anonymous FTP forthe fitesin the di- 
rectory 
pub/ka9q 


-Within a day or two of a new release, 
the code should also be available from 
the following additional secondary dis- 
tribution points: 


from Doug KD4NC in Atlanta, GA 
uucp: winfreelkd4ncidug 
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uucp: pitt!hoffman 


from Wally Linstrugh WA6JPR in 
Santa Barbara, CA 
arpa: wally@net1.ucsd.edu 


from Brian Kantor at UCSD. (via 
anonymous FTP?) 

arpa: tep-group- 
request@sdcsvax.ucsd.edu 
uucp: sdesvax licp-group-request 


Unreleased (read: under development) 
versions are often available on 
louie.udel.edu, generally alongside offi- 
cial releases...caveat emptor... 


If anyone has any trouble getting hold of 
acopy of the code, please let me know! 


How to contact me: 


Bdale Garbee, NSEUA 

1433 Territory Trail 

Colorado Springs, CO 80919 
303/590-2868w, 
303/593-9828h 


*** go easy on the phone calls please, 
I'm not getting much sleep! *** 


uucp: 
{bellcore,crash,hp- 
Isd,ncc, pitt, vixie}lwinfreelbdale 


arpa: 

bdale%wintree.uucp@tlash.bellcore.com 
bdale@nett.ucsd.edu 

fido: Bdale Garbee at 128/19, 303/ 

593-0766, 300/1200/2400 baud, 24hrs 

((DOWN*) 

packet: n3aua @ kOhoa 


Note from the Editor 


. With PSA back on its 
own, I need material from packet groups 
around the country for sharing in PSA. It 
you've got news to share, articles to 
contribute, or just want to comment pro 
orconon something we're doing right or 
wrong, please send your material to ma 
directly: 


Scott Loftesness W3VS 
16440 Rustling Oak Court 
Morgan Hill, CA 95037 


or send it to me via electronic mail: 
Packet: W3VS@AA4RE 
CompuServe: 76703,407 


MCI Mail: SLoftesness 
AT&T Mail: SLoftesness 
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Beginner's Corner: 
Digital Signal 


Processing 
by Lyle Johnson, WA7GXD 


Digital Signal Processing, or OSP, is a 
hot topic in the world of analog circuit 
design these days. And its becomin aht 
tpic in he Amateur world (meaning that 
the costs are finally getting realistic). 


This article is intended to be a very brief 
overview of DSP - what it is and how it 
may prove useful to packeteers and 
other segments of the Amateur commu- 
nity. 

DSP - WHAT IT CAN DO 


DSP is simply a means of processing a 
signal by digital means. 


Analog procassing applications that you 
may be familiar with include Audio CW 
fiters, speech processors, two-tone 
generators for SSB transmitter testing 
and the 1200 baud modem in your TNC. 


Some recent modem integrated circuits 
{ICs) include on-chip OSP. The AMD 
7910/7911 “World Chip* modems, such 
as those used in the Kantronics Packet 
Communicators and the Pac Comm 
TNC-220, is an example of applying 
DSP to packet problems. 


In general, anything you wanttodo to an 
audio signal, whether it be generation, 
modulation or filtering, can be done 
using DSP techniques. 


The advantages of DSP include (1) 
uniformity and repeatability of a design 
and (2) one general-purpose hardware 
design can be reconfigured under soft- 
ware contral to do many differant tasks, 


Software??? 


Yes, DSP allows software hackers to 
mess around with traditional hardware 
areas. Is nothing sacred? 


Some of the guys playing with the 
AMSAT/TAPR DSP seed project (nota- 
bly Tom Clark, W3IWI and Bob 
McGwier, N4HY) have already done 
some pretty amazing things. How about 
a PSK modulator to test the TAPR PSK 
modem demodulator? Or a PSK de- 
modulator to check the PSK modem 
modulator? Or an audio spectrum 
analyzer? Or a weak signal detector so 
an OSCAR-10 class station can detect 
its own MOONBOUNCE signals! These 
applications have already been tested 
in at least a preliminary form by these 
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| two! 


Want a tracking, adaptive HF modem? 
How about a WEFAX demodulator? Or 


{ 


information. This is usually in the form of 
an analog output via a digital-to-analog 
converter, or DAC. Like theADC, aDAC 
with 10 bits of accuracy and outputting 


a 2400 baud telephone modem? Or a | data ata20kHz rate (200 kilo-bits/sec). 
9600 baud packet modem that will work | will probably suffice for most Amateur 


on your current voice radio? 
The list of applications goes on and on. 
DSP - WHAT IT IS 


A DSP system design consists of an 
input filter, usually quite simple to per- 
form a function called “anti-aliasing.” 
This is simply to protect the following 
circuitry from signals far out of the de- 
sign passband, 


Following the filter is an analog-to-digi- 
tal converter (ADC). This device 
samples the input signal and converts 
the amplitude to a digital number. While 
accuracy requirements of the ADC vary 
from appiication to application, a 10-bit 
ADC driven at about a 20 kHz sampling 
rate will probably suffice for the majority 
of Amateur OSP applications. 


The output of the ADC goes to the 
microprocessor (uP). In this case, 
however, a standard, generalpurpose 
uP won't do. OSP requires the rapid 
execution of a small set of instructions. 


What do | mean by rapid? 


Well, the 6809 in a TNC 1 runs at aclock 
of 3.6 MHz and takes an average of 
about 4.5 microseconds (uS) to execute 
atypical instruction. The Z80 in a TNC 
2 runs at 2.5 MHz and takes about the 
same amount of time to do something. 


The Texas Instruments TMS32010 
DSP runs at a clock of 20 MHz and can 
execute a compiex multiply-and-accu- 
mulate instruction in 200 nanoseconds 
(nS). This is about 20 times faster than 
the general-purpose chips, and even 
faster when you consider the amount of 
work done in that special DSP instruc- 
tion! The next-generation TMS320C25 
does even better, taking only 100 nS, or 
0.1 uS, to do the same thing. 


Of course, like any other microproces- 
sor, the DSP chip needs program and 
datamemory. Inyour TNC, the program 
memory resides in EPROM (2764 or 
27256, typically) while the data resides 
in RAM (8k, 16k, or 32k bytes in atypical 
TNC). The difference with the DSP chip 
is that it needsFAST memory to keep up 
with its fast clock. 


The OSP system also needs a means of 
outputting the digitally massaged input 


| 
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applications. 


In addition, an Amateur DSP system 
should have some sort of serial or paral- 
lel /O to interface with TNCs, comput- 
ers, etc. 


CURRENT PROJECT 


The DSP seed project, being sponsored 
by AMSAT and TAPR, willprovide about 
20or 25 Delanco-Spry PC cards. These 
cards plug into an IBM PC or compat- 
ible, and include a TMS32010 proces- 
sor, 48k bytes of high-speed, dual- 
ported memory, an input ADC and out- 
put DAC, and support circuitry. Nor- 
maily nearly $1,000 each, Delanco- 
Spry is making us a special deal for 
between $500 and $600 per unit. 


This project will, hopefully, serve as a 
software development bed. Tom Clark 
likens it to the early days of using 8080s 
in an S-100 bus computer runing CP/M. 
It isn't the Itaest or the greatest, but it is 
useful and the algorithms (approaches 
to solving a problem in software) devel- 
oped should be useable in fater-genera- 
tion Amateur OSP devices. 


Moving towards the front burner is a 
project to develop an Amateur DSP 
“engine” tailored to Amateur needs. 
Instead of expensive 16-bit ADCs and 
DACs that can clock at 50 kHz, 10-bit 
ADCs and DACs running at 20 kHz may 
suffice, saving many dollars. Likewise, 
including enough, but not too much, fast 
memory, will save more dollars. Finally, 
using volunteer engineering, we hope to 
develop a useful, general-purpose DSP 
device suitable for a broad spectrum of 
Amateur applications. 


No details are yet avaiable as to cost or 
exact configuration. My personal goal is 
to have a TMS320C25 with the afore- 
mentioned ADC and DAC capability, a 
minimum of 64 kbytes of memory, ex- 
pandable to 128k bytes (the limit of the 
TMS320C28), sitting on a IBM PC card 
for about $500. Maybe less. This 1s 
about 1/5 of the cost of a comparable 
commercial DSP card. 


This would be followed by a stand-alone 
box, with serial ports or perhaps a SCS! 
bus, probably for less. 


Of course, | am a dreamer, and others 
tell me it would cost closer to $1,000. 
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As the technology progresses, the 
prices will drop. 


Watch this space for further develop- 
ments... 


Digital Signal 
Processing and 


Amateur Radio 


by Bob McGwier N4HY 
15 Cherry Brook Lane, East Windsor, 
New Jersey 08520 


In the past several years, digital signal 
processing and related areas have 
made a significant impact on the tele- 
communications industry and govern- 
ment communication facilities. To date 
amateur radio has not participated to 
the fullest possible extent in the benefits 
made possible by the techniques of 
digital signal processing mainly be- 
cause it has been too expensive to in- 
clude the techniques in our cache of 
communication tools. In the past few 
years, the silicon revolution has over- 
taken digital signal processing and have 
made it too inexpensive to let it pass us 
by without using it. Arguably, the most 
popular family of digital signal process- 
ing chips are those produced by Texas 
Instruments and are the TMS220 family 
but there are several others, most nota- 
bly the DSP56000 family by Motorola. 


These techniques and chips make pos- 
sible a wide range of exciting capabili- 
ties. Changing modems is as quick as 
changing the software program you are 
funning on board your computer. A 
JAS-1 PSK modem is only a software 
program on the TMS32010 rather than 
a couple of dozen IC's (TAPR/JAMSAT 
PSK modem). This same software with 
a minor modification can be made a m- 
arty PSK moden[1]. The major win in 
digital signal processing for modems 
comes in the ability to do adaptive 
equalization. This means that we can 
do something to ameliorate the bad 
things being done by our unconditioned 
radios and the path the signal takes in 
getting to our demodulator. In analog/ 
oscilloscope parlance we can “open up 
the eye pattern’. This process is inde- 
pendent of the radio as it will tune itself 
to the best pattern it can to clean up the 
bits being sent to our TNC's (for ex- 
ample). 


This magic sounds so good that 
AMSAT/TAPR have again teamed for 
the benefit of amateur radio and packet. 
Tom Clark, W3iIWI and | have been 
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appointed chairmen of a project under- | station without a lot of aluminum in the 
written by AMSAT and TAPR. The proj- | air. | have written a demodulator which 
ect is to arrange a group purchase at a | locks to and tracks the JAS-1 PSK 
greatly reduced price of a board for PC- ; downlink quite well. 1 am putting a 
clones that allows digital signal process- | remodulator into the code so that JAS1 
ing software/hardware to be tested and | canbe decoded by a stock TNC without 
to plan what we will need for the future. | modification. The FFT software also 
acts as a very valuable piece of tes! 
equipment, a spectrum analyzer. None 
of these things are completed and the 
others haven't even been started. DSP 
NEEDS YOU! Contact us via callbook 
address for W3IW!, AMSAT office, 
TAPR, or myself. 


The board we have selected is the De- 
lanco Spry(2] Model 10. This board has 
a TMS32010 as its DSP “engine”. This 
processor has a 160ns cycle time and 
has many features that are especially 
nice for the implementation of digital 
processing algorithms. This board has 
a small amount of very fast memory 
(8K), Analog to Digital and Digital to 
Analog conversion hardware capable of 
sampling at greater than 40000 times a 
second, and sits on acard that fits into a 
standard expansion slot on PC-clones. 


(1] “OSP Modems“, Robert W. McGwier, 

N4HY, 6-th ARRL Computer Network- 

fa. comerencs: Los Angeles, August, 
987. 


[2] Delanco Spry, Suite 241, 2900 Con- 
necticut Ave, N.W., Washington, D.C. 
The project is looking for afew proven | 20088 
producers who do not mind spending 
$525 for these boards to help the project 
produce nifty new things for amateur 
radio, You do not have to be a signal 
processor or a TMS320 assembler code 
hack. We would like those types of 
people to sign up for this project but we 
are also looking for people who can 
write applications software in “C° and 
assembler for the PC. We are currently 
emphasizing MSC, Turbo-C, and 
MASM as the development tools for the 
PC environment. We are even looking 
fora few proven ‘beta test” types. If you 
are one of the types who signed up for 
beta test packet boards without really 
understanding what was in them, we 
also need help from you. 


(3] ‘Digital Signal Processing and Ama- 
teur Radio”, Thomas A. Clark, W3IWI 
and Robert W. McGwier, N4HY, 6-th 
ARRL Computer Networking Confer- 
ence, Los Angeles, August, 1987. 


(4) AMSAT-NA, Inc. P.O. Box 27, Wash- 
ington, D.C. 20044 


[5] TAPR, Inc. P.O. Box 22888, Tuscon, 
Az. 85734 


in the Mailbox 
by Roy Engehausen, AA4RE 
780 Lisa Court 
Gilroy, CA 95020 


| saw a definition of a “committee meet- 
ing” as one where the attendees figure 
out who is absent and assign the work to 
them. I guess that's what happened in 
my case when | was asked to provide 
some news on BBS happenings. 


The long range goals are the involve- 
ment of TAPRVAMSAT and some ama- 
teur industry leaders in the production of 
adigital processing product tor amateur 
radio. We envision software that will run 
on this product to include (but not be 
limited to) modems of many varieties, 
optimal WEFAX-APT demodulation, 
voice encoding (LPC-10 and ADPCM 
for example), weak signal work, and test 
equipment. We are leaning towards a 
board with the TMS320C25 on board 
but the final decision has yet to be made 
and will probably be put off until we have 
more fram those of you who “join up”. 
We have already been approached by 
A.E.A. and Kantronics, who are ex- 
pressing support and a desire to partici- 
pate and more are sure to follow. 


Latest Software/Hardware 


New releases of code have been made 
recently by WORLI/VESGYO (Version 
3.3), KA2BQE (9Sc), and WA7MBL 
(3.20). All three systems now suppon 
forwarding thru the various level 3 sys- 
tems. The executable program and 
source code for the first two are avail- 
able from the authors while K7PYK dis- 
tributes the executable MBL system. All 
are free with a diskette and SASE 
mailer. The WORLIVE3GYOQ program 
is also available from CampuServe (in 


To date we have had some initial but the DL9 Data Library). 


very exciting success with these 
boards. Tom and | have seen each 
others echo's off the moon running Fast 
Fourier Transforms on these boards. 
Each of us was running an AO-10 class 


An interesting footnote is the fact that a 
feature has been removed. The current 
MBL code and the next WORLI release 
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will have the fixed portion of the forward 
header built in. Too much software is 
now trying to deduce the origination 
point of a message via the headers to 
allow changes to the fixed fields. A 
header is shown below with just the 
fixed filed shown. Additional informa- 
tion such as frequency can follow these. 


R:870903/0235z @:WORLI Santa Cruz, 
CA #:8843 O:YB1BG 


The TEXNET peeple are about to start 
distributing a combined Level 3 node 
and BBS system suitable for remote site 
installation. This is both hardware and 
software. A complete and thoroughly 
tested layer 3, 9600 baud network 
nodas is expected to cost about $650 to 
$700 for the entire node, radios (2), the 
NCP, parts, power supply and antennas 
excluding feedline. This cost does not 
include the BBS. Contact WOSHJP for 
details. 


Developments 


One of the biggest complaints | hear 
these days about BBS operation is that 
the mailbox is always busy. With for- 
warding every hour, muttiple ports, etc, 
the availability of a BBS for a given user 
has been steadily decreasing. Both the 
WORLI and KA2BCE systems have at- 
tempted to supply some relief by run- 
ning two copies of the software using a 
multitasker like DoubleDos but this has 
always been a kludge. 


On the West Coast, two multi-connect 
systems have been in operation. Mike, 
WE6IXU (of NETROM fame) has had a 
system ona Macintosh forseveral years 
while Eric, WO6CMU has been running 
one under OS/9 (a 68000 based UNIX 
clone) for a year or so. Needless to say, 
the hardware cost involved as com- 
pared to a Taiwan PC/XT clone has 
prevented wide spread acceptance of 
these mailboxes. 


This is about to change. Using the 
MINIX operating system, Bill, NEFOR, 
has successfully adapted most of the 
WD6CMU program to the PC 8088 
hardware family. This software will 
support both multiple ports and multiple 
connects per port. | have watched 
W6IXU and WO6CMU forward mail to 
each other (thru NETROM) simultane- 
ously, The mailbox is not yet in produc- 
tion use nor isit ready for distribution but 
should be by year end. 


Under the current implementation, the 
TNCs must use the WASDED (also of 
NETROM fame) host mode protocol. 
This is available for both the TNC-1 and 
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TNC-2 either from the author or Com- 
puServe. 


The MINIX Operating System is a vari- | 
ation of UNIX and was written by An- | 
drew S. Tanenbaum as a teaching aid | 
for his text book “Operating Systems: 
Design and Implementation” (ISBN 0- 
13-637406-9) published by Prentica 
Hall, Route 59 at Brook Hill Drive, West 
Nyack, NY 10995, The beok sells for 
about $35. Both the executable code 
and source are also available from 
Prentice-Hall for another $80. Yes... | 
did say the source is available. The 
package also includes a simple “C* 
compiler. Updates to MINIX are free via 
USENET. 


There is a dark lining in our silver cloud 
however. Unfortunately MINIX is its 
own operating system and will not run 
MS-DOS applications without extensive 
rewrite. It uses its own disk format and 
you will have to take care on how you 
organize your fixed disk if you wish to 
switch back and forth between MS-DOS 
and MINIX. In addition, Tanenbaum 
used direct interface to the hardware 
instead of BIOS so MINIX will not run on 
all the clone variations. This is being 
slowly rectitied. 


Food for Thought —One Man's Opinion 


The most controversial issues facing 
BBS operators today is the universal 
addressing scheme both for regular in- 
ter-amateur mail and for NTS traffic. 
There seems to be two camps of 
thought: Telephone area codes and 
Postal zip codes. 


One thing seems to be clear though: A 
separate system is needed for NTS traf- 
fic. tt is an unfortunate fact of life that 
amateurs who are interested in NTS are 
few. Many mailboxes do not have 
someone who checks in regularly to 
deliver NTS messages in the local area. 
Thus the target mailbox for NTS to my 
home city of Gilroy and the mailbox used 
by the local hams are different. How- 
ever we route inter-ham messages we 
must make provision for routing NTS 
differently. 


At a meeting this summer attending by 
both packeteers and NTS people in the 
ARAL’s Hudson Division, the scheme of 
NTSxxx (xxx = area code) was pro- 
posed. Discussion of this idea has 
taken place in many media: voice, mail, 
packet, and electronic conferences and 
alternatives of xxxxxN (xxxxx = postal 
zip code) and NTSxxx (xxx » 

first 3 digits of zip code) have appeared. 


: [think the first conclusion is also obvi- 


ous: whatever is selected for NTS 
should be used for a general scheme 
and vice versa so let's discuss a general 
scheme. 


Let's square off zip code versus area 
code. 


First: Zip code is a lot more selective. A 
single zip can contain a maximum of 
30,000 to 50,000 people which would 
probably fall out to about 100 hams. 
That would be coverage for one or two 
BBS. Area codes can cover whole 
states. If you add the telephone ex- 
change number (e.g. 408847) then you 
equal zip code’s efficiency. The same 
addressing problem exists if you only 
use the first 3 characters of the zip code. 


Second: Zip code is fairly logical. A 
station on the East Coast will simply 
have to know to route everything start- 
ing with “9* to the other coast. Both the 
WA7MBL and WORLI BBS programs 
accept “wildcards” to allow this to be 
done efficiently. 


Third: Zip code is in the Callbook. If you 
wanted to route a message to me, you 
would simply look up my address in the 
call book and send the message to 
AA4RE @ 95020. Thus we have our 
own “directory®. In addition, you can 
purchase the zip code directory from the 
Postal Service which shows city and zip 
code. To find what Gilroy's telephone 
area code and exchange prefix are is 
not as easy. 


The major disadvantage to zip code is 
the difficulty of addressing areas out- 
side the US. It can be said that adding 
the telephone country prefix to the area 
code, we can address the world. | just 
tried to look up the prefix for Japan. My 
phone book says to call the operator for 
that information. Idon't even know what 
the US prefix is so how can | give it out. 


If we put an indicator on the front of the 
address to show the country, then it will 
be up to the hams there to decide on 
how they want to address messages. 
Lets see what a typical addrass would 
be: 


W-95020 


The W indicates the US. We all know 
and understand the amateur call sign 
system both for US and for DX. Lets use 
it. A Canadian address might be VE- 
6K7P1M. Some may argue that this 
exceeds the present day 6 character 
maximum limitation on the @BBS field 
but | am sure that the software experts 


Issue #28 


we have now can solve this problem 
given a few months. 


This then is my opinion: a ten character 
@8BS field consisting of two parts: a 
country code and (for the US) a zip 
code. Country codes should be taken 
from the ITU amateur radio prefix list. 
Each country would select an internal 
addressing scheme. For the United 
States, we would use the postal zip 
code. The letter “N” would be appended 
to indicate that the message is NTS traf- 
fic. 


Feedback 


| would appreciate any comments re- 
garding this article contents or sugges- 
tions for future articles. Send them to 
packet: AA4RE @ AA4SRE, CompuS- 
erve: 76064,2107 or USMail: 780 Lisa 
Court, Gilroy, CA 95020. 


TAPR PSK Modem Kit 
Preliminary Manual 
Errors 


by Lyle Johnson, WA7GXD 
| can’t understand it! 


There are actually some ERRORs inthe 
TAPR PSK Modem Kit Preliminary 
Documentation (dated 05 July 1987). 


Shucks, a lot of that manual was gath- 
ered together and edited at 2AM. The 
sun wasn't even in my eyes! 


Presented below is a list of the most 
blatant, confirmed errors. Please cor- 
rect your manual to reflect these 
changes! 


Page 2 
Change quantity of 0.01 COG 
capacitors from 10 to 9. 
Change quantity of 22k ohm 
tesistors from 02 to 03. 


Page 7 
The 2-pin header may interfer with 
mounting the board. You may 
want to use a wire jumper rather 
than a push on one here. 


Page 14 
The two regulator ICs are oriented 
opposite each other. 


Page 18 
S2 is upside down. 
S2 “pad 2° applies to TNC 1. For 
TNC 2 use “pad 3.” 
“All Switches Front View" refers to 
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the keyway diagram immediately 
below. 


Page 29 
UHF Port DIN pins 1 and 3 are 
swapped. Pin 1 is Common and 
Pin 3 is Step Down. 
Page 36 
Pad 2 is for TNC 1. 
Pad 3 is for TNC 2. 


ADDENDA 


Page “3° 
Replace switch table with the 
following: 


Switch 
Ref Manual Label 
Transmit Mode 


$2. JAS/PSK 


AFC 
$3 UP/DOWN 


MAN/PSK 
USBASB 
Modem 

$4 PSK/FSK 


Receive Mode 
$1 VHF/UHF 


ON/OFF 


JOINT/ 
SPLIT 


SCHEMATIC 


Sheet 1 of 3 
J4-1is COMMON. 
J4-3 is DOWN. 
J4-S is UP. 


Sheet 2 of 3 
No errors reported! 


Sheet 3 of 3 
See Sheet 2 of 3. 


t want to thank the many Amateurs who 
wrote, called or got onto CompuServe 
and brought these errors to our atten- 
tion. The new manual is being compiled 
and edited as this is written, and every- 
one who helped point out the errors in 
the preliminary one will get a courtesy 
copy. 


| am sure there are more errors, but 
these should be enough corrections to 
get you on the air with PSK! 


Thank you! 


Coming Next Issue: A Letters to the 
Editor column. Be sure to send your 
comments on PSR, pro or con, to the 
W3VS at the address listed on the first 
page. We really do want to hear from 
you and to share your opinions with the 
TAPR membership. 
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Reducing HF RF! from 
the 
TAPR TNC 2 


by Lyle Johnson, WA7GXD 


A number of packeteers have reported 
interference from their TNC 2s, espe- 
cialy on HF. The problem manifests 
itself as an unstable, buzzing sort of 
noise every several kHz throughout the 
spectrum. 


This noise has deen investigated and a 
number of possible solutions proposed. 
Many of these sugestions have been 
tried out and this article is a report on the 
more effective measures. 


Even if you haven't had RF! problems, 
some of these suggestions may result in 
dropping your TNC's current consump- 
tion by several mA, perhaps as much as 
20 or so! Read on! 


FIRST STEPS 


Check that all portions of your station 
are bonded together and grounded with 
a low-impedance grounding system. 
This can have dramatic results, and is 
just good engineering practice. 


While doing all this grounding, be sure to 
electricaly connect the TNC 2 case to 
the ase of your radio. 


Use a large toroid and wrap the end of 
your power cable through it for a few 
turns just as before it enters the TNC 2. 


Similarly, wrap your RS-232 cable 
through a toried at the TNC end. 


A good toroid to use is the MFJ-701. 
This is an open-frame, square unit that 
can simply slip over your cable. 


INSIDE THE TNC 


Add bypass capacitors of 330 or 470 pF 

from serial port connector J1 to ground 

at the following pins: 3 (Rx Data), 5 

(CTS) and 8 (DCD). This can be con- 

Noabetass done on the bottom of the PC 
ard, 


Replace R1 (47 ohms) with a 10 uw 
inductor. 


Add a0.01 uF bypass capacitor from -V 
(negative terminal of C8) to normal TNG 
ground (C8 and C9 return to a special 
“B” ground, as shown on the TNC 2 
schematic, page 3 of 3). 
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556 CHARGE PUMP MODS 


Cut the trace joining U2 pin 5 to U2 pins 
8 and 12 (pins 8 and 12 must still be 
joined). Add a 10 ohm series resistor 
from U2 pin 5 to U2 pins 8 and 12. 
Apparently, the 556 sections turn on 
simultaneously for a brief period of time, 
and this is the major cause of the noise 


« 
> - 
' ° 
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4N4001 
4N4001 


cRA3 


heard at HF. The series resistance 
seems to delay the slave section 
enough to prevent this from occuring. 
The resistor value appears to be critical 
- much more than 10 ohms and the 
charge pump doesn’t work properly, 
much less and the noise isn’t reduced. 
Thanks to Eric, N7CL, for discovering 
this characteristic of the charge pump, 
as well as this cure. 


MODIFIED 556 CIACUIT 


If not already present, add 0.01 uF 
capacitors from U2 pin to pin 7 and pin 
to pin 7. 


These mods will dramatically reduce 
RFI and also reduce current consump- 
tion by about 10 mA. 


ALTERNATE TO 556 


As an experiment, | replaced the 556 
charge pump with a Siliconix Si7661 
CMOS charge pump. Before you 
plunge in with this mod, be advised that 
the resulting current drain is about the 
same as the modified 556, presented 
above. And, a 7660 charge pump won't 
work; you must use the Siliconix part, as 
it is rated to operate at the input voltage 
range of the TNC 2. 


TNC 2 CHARGE PUMP MODS 
La hipaa Number 
8 


TUCSON AMATEUR PACKET RADIO 


Post Office Box 22888 
Tucson AZ 68734-2868 


The circuit is that contained in the Silico- 
nix Data Sheet. | simply rewired some of 
the socket at location U2 and patched in 
the Si7661. It works fine, but | haven't 
been able to verify its performance ina 
side by side test with Eric's 556 mods. If 
it turns out to be better, I'll supply the 
details here in PSR. Right now, the 556 
mods look to be the best bet. The 
Si7661 current drain is about the same 
as the modified 556! 


Caveat Emptor! 


CONCLUSION 


ORIGINAL CIRCUIT 


These mods are generally simple and 
inexpensive to perform. The results are 
dramatic. If you have experienced any 
sortof RFI from your TNC 2 on HF, these 
mods should fix it! 


See you on a non-forwarding HF fre- 


quency! ° 
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TEXNET NEWS! 


The Texas Packet Radio Society is very 
pleased to announce the availability of 
the TexNet Node Control Processor 
version 2.1 pc board. We're offering the 
pc board at ourcost to the amateur radio 
community for non-commercial uses 
only. This pc board is the unique and 
primary hardware component for the 
TexNet 9600 baud layer 3 network sys- 
tem. The Texas members of TPRS will 
be installing this version of the board in 
TexNet nodes throughout the state. We 
have been operating 4 nodes on the air 
since October, 1986 using the same 
circuitry as this version 2.1. 


Other groups and individuals who de- 
sire to install a layer 3, 9600 baud net- 
work system can order the pc board and 
documentation, and an EPROM set 
containing he system image software by 
mail. Order information is listed below. 


The TexNet node is a stand-alone, to- 
tally pre-programmed-in-EPROM sys- 
tem. it is designed to be installed in 
remote tower locations. There are no 
user programmable parameters necas- 
sary to operate the network nodes. No- 
body wants to climb a tower in the dark 
to replace a dead lithium battery!A local 
terminal connection to the node is not 
necassary. The design is of a fail-safe 
oriented system. A UPS allows the 
node to operate independently of AC 
mains for a limited peried of about an 
hour. If the system batteries fail before 
AC power is restored, all cperations 
return intact after power is restored. ff 
the node software fails thru afault due to 
a power circuit glitch (like a near light- 
ning strike!), the node can be forced into 
a hardware reset via the network link. 
The only requirement for network link 
reset is that the network link radio still 
work and the modem section of the PC 
board still beoperational. A TexNet 
node will automatically re-build its rout- 
ing table after power-on system reset. 


The system components that are avail- 
able include: 


A> Node Control Processor version 2.1 
pe board. 


This NCP printed circuit beard is 
offered without parts, it has been 
silkscreened and soldermasked 
with plated holes. ft has the cir- 
cuitry traces far a discrete CPU os- 
cillator circuit, Z-80A CPU, 40K of 
static RAM( 84256 & 6264), 24K 
EPROM (system ~ software, 
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270256), 2 Z-80A SiO-0's for three 
synchronous radio ports and one 
asyne terminal port, one 9600/ 
4800 baud modem with state ma- 
chine (2716 EPROM), one 1200 
baud modem with state machine 
(2716 EPROM), a Z-80A CTC, 
network trunk hardware reset cir- 
cuitry (2732 EPROM), modem con- 
nector pads and five control points. 


Use of the third syne port requires 
the addition of another modem. 
Please note that each port can be 
strapped for 1200, 2400, 4800 or 
9600 baud operation. From what 
we know of the system foading 
tests, the node can effectively sup- 
port one 9600 baud network port 
and a number of slower speed user 
ports. The other two ports can be a 
combination of the other three 
speeds, 1200, 2400 or 4800 and 
can support either user or network 
connections. 


We will NOT be offering a set of 
parts. Ail parts used are standard 
logic family parts, Z-80A, 74HC- 
mos, 74LS, and CMOS static rams 
and EPROMs. Included with the pe 
board is documentation to as- 
sembie the board, tune the modem 
sections and interface the NCP 
modems to the RCA series 700 
UHF transceiver and the 2m FM 
transceiver, 


B> An EPROM set containing: 


1) an un-coordinated network sys- 
tem software image (27256) 


2) state machine image (2716), this 
is for both the 9600 and 1200 
baudmodems. 


3) reset logic image (2732) 


4) documentation that describes 
procedures for: coordinating 
network nodes, programming 
node features, nedenames, 
node numbers, Packet Mes- 
sage Server routing, timing 
parameters, system digi- 
peater access limits, aliases, 
connection responses, hard- 
ware reset programming pro- 
cedure and greeting banners 
and prompts. 


The EPROM set purchased by a 
system installer is registered with 
TPRS and support is granted only 
to registered system installers. 
System installers who have pur- 
chased the registered EPROMsets 
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from TPRS receive update intor- 
mation. Included with the purchase 
is alicanse to make as many copies 
and coordinate as many nodes as 
is necessary for their system. 
Again, the constraint is this: the 
system must be installed and used 
non-commerciaily in an amateur 
radio operated and owned packet 
network system. 

PLEASE NOTE! This is NOT 
source code. The code in the 
EPROM kit requires a central coor- 
dination effort by a group or club. 
To successfully use the TexNet 
system software requires the facili- 
ties of a personal computer 
equipped with an EPROM pro- 
grammer, disk file utilities to read 
and edit EPROM images. Then 
software to program the coordi- 
nated EPROMs. 


C> A daughter pe board containing cir- 
cuitry for the Packet Message Server 
interface and 8 more control points. 

This board uses a Z-80A PIO, a 
74LS244, a 74LS245 an a 74LS138 as 
an address decoder. It plugs into the Z- 
80 socket and the Z-80 is placed on the 
daughter board. This separate pc board 
comes with separate documentation. 


Prices— 


NCP version 2.1 pe board—$44 
plus $4.00 shipping & insurance 


Interface daughter board—$10 
includes shipping 


EPROM set & documents-——$50 
plus $4.00 shipping and insurance 


These prices are subject to change. 
Shipping and insurance is First Class 
and insured for $50 via U.S. Mail. No 
UPS. Cashier's check, money order, or 
certified check made out to TPRS are all 
acceptable farms of payment. Personal 
checks will delay filling your order until 
they clear. To avoid undue delay. 
please order via the PO Box listed be- 
low, do not use the membership P.O 
Box number on the newsletter. Allow 6 
to 8 weeks for delivery. 


TPRS 
P.O. Box 835136 
Richardson, Texas 75083-5136 


The Texas Packet Radio Society, Inc. :s 
a non-profit charitable organization in. 
corporated in the state of Texas. These 
printed circuit boards and software are 
offered only for use in other non-com- 
mercial, amateur radio owned and 
operated packet switching communica- 
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tions network systems. The buyers of 
the printed circuit boards and software 
are hereby notified that the system's 
performance is dependent on the as- 
sembly and installation expertise of the 
buyer and or installer and is therefore an 
experimental system and is offered “AS 
IS*. No license for commercial use is 
implied or granted through purchase of 
any of the system components. 


System Support 


The Texas Packet Radio Society willbe 
publishing notices of updates, modifica- 
tions, or TexNet related components 
through the TPRS Quarterly Report. A 
subscription is $12 per year for at least 
four issues annually, some supplemen- 
tal mailouts are made irregularly. 
Please address your subscriptions to 
the address listed below: 


TPRS 
. P.O. Box 831566 
Richardson, Texas 75083-1566 


NET/ROM version 1.1 
released 10 July 1987 


Version 1.1 incorporates no new fea- 
tures, but corrects three relatively minor 
problems that were found in version 1.0. 
We do not feel that it is necessary to 
update nodes presently running 1.0, ex- 
cept for the relatively few places where 
one or more of these problems are 
causing significant difficulty. 


Following is a description of the three 
problems fixed in 1.1: 


(1) Destination table entry counter: 


When a destination node is deleted 
from the routing table (either manu- 
ally or by the automatic obsoles- 
canse mechanism), the destination 
list entry is not deallecated Immedi- 
ately, but rather just marked as a 
deleted destination entry available 
for re-use. However, such deleted 
entries are deallocated when the 
node is warm-started (for example, 
if there is a power failure, or if the 
SYSOP issues a RESET). Version 
1.0 has a “bug” whereby the desti- 
nation table entry counter is not de- 
cremented when entries are deallo- 
cated during awarm-start. This can 
cause the count to become incor- 
ract (too large). The count is used 
to limit the size of the destination 
table in accordance with PARMS 
parameter #1. Consequently, the 
“bug” can result in premature 
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“Routing table full” messages, or 
failure to incorporate new nodes 
from a neighbor node's routing 
broadcast. WORKAROUND: this 
problem can be avoided either by 
(1) not warm-starting the node, or 
(2) setting the PARMS parameter 
#1 to a high value. 


(2) ANR during deferred disconnect 


When two stations are connected 
via NET/ROM and one of them 
disconnects, NET/ROM's “de- 
ferred disconnect*logiccauses any 
in-transit information frames to be 
delivered to the still- connected 
station until all such frames have 
been delivered or until a given pe- 
tiod of time elapses (by default, 15 
minutes) with no forward progress. 
Version 1.0 has a“bug’ that causes 
this protective timeoutto beineffec- 
tive if the connected station’s TNC 
is refusing the information by re- 
turning a RNR status. 


(3) Fast-leam of paths with two digi- 
peats 


NET/ROM incorporates new nodes 
into its routing table by monitoring 
the source callsign fiald in the layer 
3 header. Version 1.0 has a “bug” 
whereby layer 3 frames that arrive 
via two digipeats cause a routing 
table entry to be constructed with 
the digipeater list in reverse order. 
Version 1.1 fixes this problem, and 
checks for the existence of the 
we path, not just the source call- 
sign. 


Clearly, these are rather esoteric prob- 
lems, and have not caused significant 
operational problems. We do not feel 
that any wholesale updating of 1.0 
nodes to 1.1 is warranted. 


NET/ROM version 1.2 
released 14 August 
1987 


Version 1.2 adds two important new 
features to the automatic routing sys- 
tem. There ara no incompatibilities 
between version 1.2 and prior versions 
of NET/ROM. However, the new fea- 
tures in version 1.2 are signiicant 
enough that operators of nodes using 
prior versions may wish to consider 
upgrading to the latest firmware. 


A new command, ROUTES, allows 


tll 


node contro! operators to fine-tune the 
automatic routing system by assigning 
explicit path quality values for individual 
neighbor nodes. (In prior versions, only 
a global channel quality value could be 
assigned by the contro! operator, and 
that value was assumed to apply univer- 
sally to all neighbors on the channel.) A 
detailed description of the ROUTES 
command follows this summary. 


NET/ROM's automatic routing algo- 
rithm has also been enhanced to pre- 
vent a node from getting stuck using a 
sub-optimal path for long periods of 
time. The enhancement is most easily 
explained by giving a specific example: 


+—»E——F 
| I 
Xe>A->B I 
\ v 
+——>C— > DanerY 


Suppose user X wants to connect to 
user Y. He uplinks to his local node A, 
requests a circuit to destination node D, 
and then downlinks to user Y. Node B 
has two alternate routes to D...via node 
Corvianode E. The route through node 
C has higher quality than the route 
through node E. NET/ROM prefers to 
use the eptimum route through C; how- 
ever, if that route fails for some reason, 
itwill use the alternative route through E. 


In versions of NET/ROM prior to 1.2, 
once B starts routing D-trafficthroughE, 
it will not even attempt to try the path 
through C again until the crosslink be- 
tween B and E is deactivated...which 
happens when there has been no traffic 
on the crosslink for (nominally) 15 min- 
utes. In high- traffic areas, however, 
such a period of no activity might not 
happen for hours or even days! Thus, 
node B would become “stuck” using a 
sub-optimal route for long periods of 
time. 


In version 1.2, the following enhance- 
ment has been made. When node 8 
receives a routing broadcast from node 
C (typically once each hour), it takes a 
look at all destinations whose optimum 
(highest-quality) route is through node 
C. (In this case, node D is such a desti- 
nation.) tf node B discovers that it is 
using some other (sub-optimal) route to 
one of these destinations, it deactivates 
the sub-optimal route and tries the opti- 
mal route (through C) once again. Natu- 
cally, # the optimal route fails for any 
reason, it will try alternative routes in 
descending order of quality, as usual. 


The following addition has been made 
to the NET/ROM manual (following 
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page 38): 
ROUTES Command 


The ROUTES command is used to dis- 
play or modify the neighbor list of the 
node’s routing table. To display the 
node's neighbor list, use ROUTES with- 
out any parameters: 


ROUTES 
LAS: K7WS-11} Routes: 
> K?7US-11 255 S 


{ 
> O WATGTU-1 192 1? 
Q WRIGTU-2 015 ! 
Q KAGANT-3 via K7US~4 
144 2 
0 WB7BNI-!} 192 6 
O AABTH-!1 192 7 


For each neighbor list entry, the follow- 
ing items are displayed in sequence: 


+“ if an active crosslink exists to this 
neighbor 

* port number (O=HDLC port, 
1=RS232 port) 

* path to this neighbor (callsign + any 
digipeaters) 

* path quality to this neighbor (255 is 
best, 0 is worst) 

* use count (number of routes via this 
neighbor) 

«“I° if this neighbor list antry is locked 


To display this information for just one 
panicular neighbor list entry, use 
ROUTES followed by the port number 
and path: 


AOUTES 0 ARGTH-1 
LAS: K7HS-1} Routes: 
> 0 AARGTH-1 192 27 


Neighbor list entryies may be created 
automatically as the result of receiving 
an automatic routing broadcast, or 
manually by means of the NODES+ 
command, When a neighbor list entry is 
first created, it starts out unlocked and 
with a path quality equal to the default 
channel quality (see PARMS com- 
mand). However, the contro! operator 
hasthe ability to Tine-tune* NET/ROM's 
automatic routing by modifying the path 
quality values for specific neighbors and 
by locking these modified entries. 


The ROUTES command supports 
manual modifications to neighbor list 
entries, but this capability is available 
only to a control operator who has pre- 
viously validated his credentials during 
this connection by successfully execut- 
ing the SYSOP command. To modify 
neighbor list entries, the commands are: 


ROUTES port nodecail (digicall...] + 
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pathquality 


ROUTES port nedecall (digicall...} - 
pathquality 


The *+" version locks the neighbor list 
entry specitied by the port, nodecall, 
and digicall parameters, and sets the 
path quality of that entry to the value 
pathquality (255 is best, 0 is worst). If 
there is no entry in the neighbor list that 
matches port, nodecall, and digicall, a 
new entry is created, locked, and initial- 
ized with the specitied pathquality anda 
use count of zero. 


The *-" version unlocks the specified 
neighbor list entry. If its use count is 
zero, the entry is deleted immediately. 
Otherwise, the entry remains in the 
neighbor list and its path quality is set to 
the value pathquality. if the use count of 
an unlocked neighbor list entry ever 
becomes zero, the entry is deleted. 


The path quality for a neighbor is used 
by NET/ROM in its calculations of route 
qualities for all routes through that 
neighbor. By modifying the path quality 
using the ROUTES+ command, the 
control operator can encourage or dis- 
courage a node from using paths 
through a particular neighbor. By set- 
ting a neighbor's path quality to zero, the 
control operator can cause the node to 
ignore the existence of that neighbor 
altogether, even to the extent of disre- 
garding the neighbor's routing broad- 
casts. 
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To: All Radio Amateurs 
Fm: N2DSY @ KD6TH-4/201 
Sb: COSI-Switch and RATS Update 


The delays in getting out the COSI- 
Switch have been long and somewhat 
frustrating for everyone. Things are fi- 
nally coming together. 


What should be clear to everyone by 
now is that the originally announced 
X.25 Level 3 code has not arrived. 


Something had to be done... 


The project has been started from 
scratch by Tom Moulton, W2VY. He is 


Issue *28 


, getting consultation suppor from John 
| Howell, N2FVN, Harlan Worchel, 
| KB2CNL, and Gordon Beattie, N2DSY. 
Alt of these individuals have previously 
implemented X.25 switches or Packet 
Assembler/Disassembiers (PADs). We 
had a design review on the 14th of 
August and we are all quite pleased with 
the progress Tom has made. (Kudos to 
TOM }) 


The revised delivery scedule is as fol- 
lows: 


Oct - Alpha testing of a completed 
COSI-Switch Level 3 module 


Nov - Beta testing of a completed COSI- 
Switch machine - TNC-2/DR-200 (Any 
other hardware suggestions ? 


Jan - Production shipment begins 


All individuals and clubs that contacted 
RATS regarding this project will receive 
MS-DOS Disks and EPROMS with the 
code during each phase of the testing 
cycle. We got a good deal on diskettes 
and EPROMs so we will include every- 
one! The production version willinclude 
SOURCE in “C’. 


As with all the SOURCE we distribute, it 
is free for non-commercial use. 


Support contributions are accepted and 
commercial licensing arrangements 
canbe made. Contact RATS for details. 
ALL proceeds go to the enhancement of 
the Packet Network. 


Other happenings: 


John Howell N2FVN has produced an 
implementation of the “Asynchronous 
Framing Technique (AFT) in"C". This ts 
useful for providing error-checked, 
transparent HDLC links through asyn- 
chronous interfaces. AFT can be run 
over seven or eight bit networks and 
handles HOLC frames transparently. |t 
is a nice building-block for the network. 


This AFT is a generic implementation 
(accompanied by a “DOC" file) that in- 
cludes code that runs under MS-DOS. 
Distribution of this code, in compressed 
form, will be via Amateur Packet Radio, 
Usenet and CompuServe HAMNET. 
The file name(s) will be based on the 
string “AFT 10" for AFT version 1.0, It will 
be distributed in compressed form. 
We'll send it out with the first COSI- 
Switch test code. 


Johnis working on a matching capability 


for the TNC-2. This would provide a 
error-checked link between PCs and 
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TNCs. Harlan Worchel, KB2CNL (yes, 
a NOVICE 1) is working on porting the 
code to the Commodore 64. 


Brian Riley's (KA2BQE) latest release 
of the Packet Radio MailBox System, 
version 95c, supports forwarding 
through COSI-Switch, GatorSwitch and 
NET/ROM. It also has the “KT™ (kill 
trattic) feature that will automatically 
generate a service message when a 
traffic message is removed from the 
packet network. It is available from 
RATS, with the °C" SOURCE CODE. 
Send a message to N2DSY @ KDETH- 
4/201 or KA2BQE @ KA2BQE-4/609 to 
get a copy of the code. 


RATS is currently beta-testing the GLB 
Netlink 220 19.2 KBps modem/radios. 
So fast | Sooo goood | We are also 
burning-in eight PAC-COMM DR-200s. 
These will be deployed shortly. 


RATS wishes to thank you for your pa- 
tience. We're not real happy with how 
we got into the Level 3 COSi-Switch 
delay, but we think the effort is on the 
right track. H you have any questions 
call or send me a message. 


Hang tough. We think you'll like the 
output ! 


Next update will be sent on or about 15 
September. 


Vy 73, 

J. Gordon Beattie, Jr. 

MAIL 

Unix: — ihnp4lhouxm!hou2din2dsy 
Amateur: n2dsy @ kd6th-4/201 
TELEPHONE 

Office: 201-615-2506 

Home: 201-387-8896 


NNC Project Update 
by Or. David Toth, VESGYQ 


it hasbeen quite awhile since members 
were brought up to date regarding the 
NNC (Network Node Controller). | think 
a brief recap of the project is in order, 


ht became obvious to many peaple that 
the packet revolution had arrived, and 
that we might become victims of our 
own success, What | mean is that we 
were likely to see packet fall apart 
because it was so popular. With the 
increase in activity, it was obvious that 
we needed two big things to build the 
network successfully: < 
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1) HIGH SPEED RADIO MODEMS. 


2) A DEVICE TO ROUTE PACKETS 
AROUND OUR MYSTICAL (MYTHI- 
CAL) NETWORK. 


Where are we as of this moment in 
19877 Well, we have 56 kilobaud mo- 
dems. Everyone won't need one, but 
some of the bearded wonders (do Phil 
Karn and Bob McGwier have beards? 
nawwwww!l oh welll) are reproducing 
the modem designed in Georgia, and 
you will be hearing big things about it 
soon. 


That brings us back to the NNC. Well, 
Jay Nugent WBSTKL and his squad in 
Michigan (including N8BJX and 
WAILRL) have got the SCSI interface 
working and talking to a hard drive. 
They also gave us a communications 
program , and that brought us the next 
major breakthrough. Bob McGwier, 
N4HY, has been porting the TCP/AP 
code over to the NNC and we hope to 
have something to test by the end of 
October. Our major stumbling block is 
the C compiler that Bob has to use. It 
was designed for a Z80, and is limited to 
the 64k architecture of that chip. The 
64180 of the NNC can address more 
memory, so Bob is hand-patching the 
assembly code produced by his C 
compiler so that he can work with the 
larger memory. 


So, if anyone has alead on acheap, and 
good, C compiler for the 64180 that 
does not use overlays, but indeed does 
support the 64180 completely, we 
would love to hear about it. 


Bob feels that this can all be married 
with NET/ROM feeder links so that we 
can interface to existing parts of the 
network. Howie is talking with Phil Karn 
and Bob as to what can be accom- 
plished with a melding of the Virtual 
Circuit technology with the Datagram 
stuff of TCPAP and NET/ROM. 


| think that we can safely say that we are 
beyond the days of squabbling as to 
whether datagrams are better than 
virtual circuits, etc. If one looks at the 
commercial world, one sees a happy 
smattering of both, and they co-exist. 
After talking to Howie, Phil, and Bob, | 
am assured by them that such will be the 
case in the amateur network. 


And while | am discussing the network, 
| should advise you that the various 
BBS programs written by WORLI/ 
VE3GYQ, WA7MBL, and KA2BQE are 
all being modified (constantly) to inte- 
grate them into an enhanced network. 


1 am presently meeting with Chris 
Sullivan VE3NRT, who has extensive 
network design experience, inorder to 
design a specitication for the next gen- 
eration of BBSs. This specification will 
be presented to the software types for 
scrutiny and criticisms/comments. 


So, @ there is one message that | can 
leave you with, itis to go out and line 
up FF sites so that we can press 
onward with establishing connectivity. 
Dust off your copies of Tanenbaum's 
“Computer Networks" and see what 
constructive comments you can add. 


73, 
David 8. Toth, M.D. VE3GYQ 
NNC Project Manager 


New WAS8SDED Firmware 
Available 


Ron Raikes, WA8DED, recently 
uploaded the following new versions of 
his popular TNC firmware to the Com- 
puServe HamNet DL9 Data Library. 


TNCIFW.ARC: version 1.3 user firm- 
ware for the TAPR TNC-1 and clones. 
This version adds a full duplex com- 
mand and a patchable location for 8-bit 
character sets in terminal mode. 


TNC2FW.ARC: version 2.1 user firm- 
ware for the TAPR TNC-2 and clones. 
This version adds a full duplex com- 
mand and a patchable location for 8-bit 
character sets in terminal mode. 
DWAIT channel arbitration has been 
replaced by P-persistence. 


PK87FW.ARC: version 2.1 user firm- 
ware for the AEA PK-87. Changes are 
identical to those in TNC2FW.ARC., 


Support TAPR! 
Renew Your 
Membership! 


With Packet Radio Magazine no longer 
publishing, PSR is the only dedicated 


source of packat radio-related material. 
And PSRis only available as part of your 

in TAPR. Please check 
your membership expiration date (on 
the mailing label for this issue) and, if it's 
7/87 or earlier, please RENEW! Use the 
membership renewal form on the back 
page. 


Keep PSRcoming to you! TAPR thanks 
you for your support! 
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Location 


Anchorage 
Anchorage 
Birainghas 
Birminghas 
Birainghas 
Birainghan 
Birainghan 
Birainghes 
Evening Shade 
Evening Shade 
Evening Shade 
Evening Shade 
Little Rock 
Little Rock 

Dewey /Hingua Mt. 
Gilbert 

Gilbert 

Kingman 

Phoenix 

Phoenia 
Prescott/Mt. Unfon 
Prescott/Mt. Union 
Prescott/Mt. Union 
Show Low Greens Pk 
Show Low Greens Pk 
Bakersfield 


Big 
Canoga Park 
Canoga Park 
Chatsworth 
Chateworth 
Chatsworth 
Del Mar 

Del Mar 
Eureka 
Freano 
Fresno 
Garberville 
Laguna Beach 
Los Angeles 
Magalia 


Mt. Milson (L.A.) 
Pacifica 
Palo Alto 


Paso 
Red Bluft 

Red Bluff 
Riverside (RACES) 
Sacrasento 
Sacramento 
Sacramento 

San Diego 

San Diego 


Ventu 
Ventu 
Ventura, 
Boulder 
Colorado Springs 
Colorado Springs 
Denver 

Durengo 


South Mtn, 


Ft. Collins/Loveland 


Glenwood Springs 
Grand Junction 
Krema ling 
Manasea 

Pikes Peak 
Rifle 
Collinsville 
Collinsville 
Newington 
Newington 

Worth Central 
Putnam (Eastern) 
Putnam (Zastern) 
South Central 


(Grisly Pk) 


“B7BNI-11 
MBT7BNI-15 
MB7BNI-4 
MBTBNI-6 
M7GNP-1 
WIGHP-6 
M6GRR-1 
AKTB-} 
AAGTN-1 
WAGSBV-1 
WAGSBY-11 
KELYK-12 
R6IYK-13 
RG61YK-3 
MGNAF-1 
NOUKF-2 
RAGNEO-1 
W6BAV-1 
M6SFW-2 
MGAFT-1 
wB6UUT-1 
MGANT-3 
KG6MS-1 
WBGFFC-1 
MBSR 2 
WAGRDB-1 
WAGRDB-11 
WBSRNM- 3 
KAGEYB-1 
“6LOa-7 
M6LOE-8 
W6LOB-9 
W6ANT-1 
W6AMT-11 
W6ANT-7 
WGAMT-6 
MG6KZB-1 
MGAK-) 
M6AK-10 
MGAK-4 
KGKGS-1 
WGAMT-4 
KAGYZS-1 
MIFSP-11 
W6AMT-O 
MGAMT-10 
MGAMT-5S 
MAGSOX-1 
GANT-12 
@GAMT-2 
MAGESN-13 
WAGESN-3 
WAGESN-6 
KEGLT-1 
KESS-2 
wBOOCJ-1 
KQ0J-2 
mOODI-1 
WOAIK-1 
Kocus-1 
Wwonat-1 
KQ0J-1 
wOFrsm-1 
wovi-1 
KOGUS-2 
walUgc-7 
WA1UQC-8 
wlAw-S 
wlAM-7 
W1AN-6 
KAIMUJ-1 
RAlMUJ-7 
miie-1 
wiors 1 


DEWEY 


Pax 
@Pax 
Bul 
Prac 
@PRc 
sou 
¢sou 
BFL 
GPK 
™ 


NET/ROM Mini-Directory as of September 1, 1987 


Owner’ s Name and Callsign 


Pierce, Malt 

Pierce, Malt 
Sandidge, Jere T. 
Sandidge, Jere T. 
Wingate, Henry A., Jr. 
Henry A., Jr. 
Benry A., Jr. 
Henry A., Jr. 


L. 
L. 
L. 
Charles L. 


McKenzie, 
Reaves, Donald £. 


Reaves, Donald £. 
Oliver, Joe 
Schroeder, Mark 3. 
Schroeder, Mark S$. 
Bannan, 
Oliver, 
Oliver, 
Oliver, 
Oliver, 
Oliver, 
Oliver, 
Oliver, 
Roun, Louis A. 
Barlow, Chris 

Weal, Terrance M. 
Martin, Williaa 
Martin, Milliae 
Fortney, Janes T. 
Fortney, James T. 
Fortney, James T. 
Antonio, Franklin 
Antonio, Franklin 
Phegley, John Ww. 
Post, William A. 
Lozano, 7. J. 
Beinke, Vernon L. 
Taylor, Lynn W. 
Pettus, Michael G. 
Corbridge, Robert L. 
Westfall, Brian G. 
John A. 


Russell, 
Wysling, 
Bureerd, 
Bussard, 
Buzzard, 
Campbell, Gregory D. 
Campbell, Gregory D. 
Campbell, Gregory D. 
Campbell, Gregory D. 
Burton, Mike 

Crandall, Keith 
Crandall, Reith 
Crandall, Keith 

Buaae, Robert A. 
Pettus, Michael G. 
Cronk, Scott 

Cronk, Scott 

Campbell, Gregory D. 
Campbell, Gregory D. 
Pettus, Michael G. 

King, Thomas C. Jr. 
Bickerdike, Peter L. 
Bickerdike, Peter L. 
Sulphur Mtn. Aptr. Asen. 
Sulphur Mtn. Rptr. Asen. 
Sulphur Mtn. Aptr. Assn. 
Spinelli, Gene 

Benton, Malcolm E. 
Barrett, Charles F. 
Sheffield, Bill 
Orlosky, Kit 

Selders, Samuel A. 
Carter, Stephen L. 
LeBaron, Willian J. 
Sheffield, Bill 

Sigmon, Marcus 

Pikes Peak FM Assoc. 
Carter, Stephen L. 
Faucher, Dave 

Faucher, Dave 

Bm. Radio Relay League 
am. Radio Relay League 
am. Radio Relay League 
ern Conn. ARA 

ern Conn. ARA 
Ssczech, Joseph Jr. 

Con. Boward B. 

Mi lliameon Gordon 
Bilitamecn Gordon 

1am AAC of Boce Raton 
100 AB of Bue Ratun 
10 AB of Bue Bator 

toe toe et | 


ALICM 
AL7CM 
K4FUM 
K4FUM 
K4BAL 
R4BAL 
K4BAL 
K4BAL 
KFSTL 
AFSTL 
KFSTL 
xFSTL 
wcsJa 
ncSJ8 
“B7BNI 


FL 
FL 
FL 
FL 
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Gainesville 
Bollywood 
Bollywood 
Bomestead (N. Keys) 
Bomestead (N. Keys) 
Lake Males 


Mest Palm Beach 
West Palm Beach 
Savannah 
Savannah 


(SM Idaho) 
Coeur d‘ Alene 
Coeur d’ Alene 
Pocatello (SE ID) 


Wt. Prospect 
Mapierville 
Mapierville 
Flora 

Fort Mayne 
Bebron 
Lafayette 
Mart ineville 
Plymcuth 
Terre Haute 
Valparaiso 
Mest field 
Mest field 


Versailles 
Alexandria 
Baton Rouge 
Monroe 

Mew Orleans 
Pineville 
Sulphur 
Foxboro 

Mt. Tom, Holyoke 
Baltimore 
Baltimore 
College Park 
Elk Meck 

Elk Beck 
Reisterstown 
Beisterstown 
Brighton 
Grand Rapids 
Grand Rapids 
Edina 
Minneapolis 
Minnetonks 
Rochester 
Oliaon 
Springfield 
Clinton 
Gulfport 
Gulfport 
Mendenhall 


K4DP3-1 
MA4WED-2 
WA4WHD-3 
AAATH-1 
AAGTM-2 
“B4PGB-1 
KB4VMA-1 
KBAVWA-2 
KCSYD-2 
KCSYD-3 
RCSYD-4 
wSBUQ-2 
R4AHO-1 
K4ARO-2 
w4aIn-1 
wD4BIM-2 
wO481N-7 
W4IE-0 
M4IE-1 
K4NTA-1 
K4NTA-2 
WB4LBX-1 
KB4LBX-2 
KB4LBX-3 
wA4Hxs-1 
WAGBXE-2 
K4NLX-1 
KAMLX-2 
DO01UJ-0 
bo1lUJ-1 
DU10J-2 
RH6GPI-10 
KAGRS-9 
HERS-1 
KAGGPI-11 
BHGGPI-9 
KI0@-1 
KI0Q-2 
KOVM-1 
KOVH-2 
KOvH-3 
WBOGGI-1 
KOIQR-1 
MDOEMI-1 
“BONrM-1 
RCOOX-1 
KCOOX-2 
MBOYOU-1 
wAOUSI-1 
wisc-0 
wisc-1 
KR7A-1 
AKTX-4 
EK7xX-5 
N7X3-1 
KIENE-1 
MATUEW-1 
KASCAP-1 
KOVKW-1 
KOVxw-2 
wSGBE-1 
M9ATH-2 
M9ATH-3 
KD9MB-1 
KOLSB-1 
MSCVV-1 
WB 90PG-1 
MAS9UGO-1 
MASINM-1 
msuUU-0 
waAsVIa-1 
MOZRX-1 
MOZRX-~2 
KA4BCD-1 
maCcO-1 
mACO-6 
M4AVE-1 
w4avs-2 
MBgTPG-1 
MBSASD-2 
wDSSL-1 
AESV-2 
MBS5BSE-0 
MSHOF-2 
@ASVDM-15 
wlerr-1 
K1SJB-1 
a 1wI-10 
w;ormI-s 
wad YME-1 
wiIwi-11 
MBAAPR-6 
wocxT-10 
WGKT-5S 
MAILRL-3 
RSEFK-1 
KSEFK-2 
MACNLP-1 
wOTH-1 
woTH-2 
OMI 1 
wORQL-1} 
wEOB 1 
MD4DDA 5 
MASDVV 2 
MASDVV 3 
ROBYE-1 


aST 


BNL 
MAUI 


BOL 
BOISE 
PIB 
REX 


BYI 
Cur 


Fu 


PLY 


Lex 


FBL 
MSP 
NHD 
AST 
RQL 


MDL 


Richard K. 


Peterson, 
Webb, Ed 
Webb, Ed 
Bertrand, 
Bertrand, 
McKenrie, 


Williaa G. 
William G. 
William A. 
Edward A. 
Edward R. 
Paul 
Paul 
, Paul 
John R. 


Diggs, James Wu. 
LaPointe, Bruce 
LaPointe, Bruce 
LaPointe, Bruce 
Sarasota ARC 
Sarasota ARC 

Buf, Ted 

Buf, Ted 
Evonosky, Alex 
Evonosky, Alex 
Evonosky, Alex 
Felton, Joshua 8., 
Felton, Joshua 4., 
Goodard, Dan 
Goddard, Dan 
Manalo, Eduardo V. 
Manalo, Eduardo V. 
Manalo, Eduardo V. 
Sprague, Arthur Y. 
Maui ARC 

Maui ARC 

Sprague, A. Y. 
Sprague, Arthur Y. 
Fits, David C. 
Fits, David Cc. 
Groff, 
Groff, 
Groff, 
Crabb, 
Evans, 
Wall, Dave 
Swart sendruber, 
Breitwisch, Ron 
Breitwisch, Ron 
Barbee, Loren 
Matthews, Jerry J. 
Ahmann, Robert 

Ahmann, Robert 

Larson, Jim 

Ball, Dennis 

Ball, Dennis 

Servel, X. F. 

Moss, Ronnie E. 

Short, Barold 

Berkman, Ronald £. 
Bergstedt, C. R. 
Bergstedt, C. R. 
Chesner, James C. 

Wilk, John &. 

Wilk, John R. 

Cosand, James 5. 
Forbing, Jack D. 
Burton, Ken 

Filmer, David L., Ph.D. 
Rarnshaw, John W. 
Sehner, Mayne 

Wabash Valley ARA 
Edward 


Jr. 
Jr. 


John 


Uckotter, Tim 
Gouge, Ralph 
Gouge, Ralph 
Shepherd, M. RB. 
Shepherd, MW. R. 
Mitchell, Gary A. 
Palko, Thosas 
McAnelly, Shelton 
Scott, Benson 

Ree: - o. 

Hayes, William I. 
Melson, Sam 
Foxboro Co. ARC 
Msorek, Jim 
Clark, Thomas A. 
Clark, Thomas A. 
Mamakos, Louis A. 
Clark, Thomas A. 
Bruninga, Bob 
McClure, Lester L. 
McClure, Lester L. 
Galipeau, Joseph £., Jr. 
Bosscher, Tom 
Bosecher, Tom 
Hoore, Dave 
Whiting, Rick 
Whiting, Rick 
Dubhe, Robert £. 
Hamilton, Jimmie J. 
Christiano, David J. 
Jackson ARC Inc. 
Fagan, Patrick J. 
Vegan, Patrick J. 
Statham, Jonn 


N4KEA 
w4FOM 
w4FOH 


i™ 
MB4PGR 
KBAVWA 
KB4VWA 
KCSYD 
KCSYD 
KCSYD 
wSBUQ 
K4A80 
K4AB0 
wD481M 
ND4HIM 
wD48IM 
M4IE 
M4IE 
K4NTA 
K4NTA 
KB4LBX 
KB4LBX 
KB4LBX 
MAGBXE 
WA4GHXE 
RAWLx 


WASDVV 
WKOHYE 
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Vicksburg 
Vicksburg 
Cary 
Charlotte 
Charlotte 
Fayetteville 
Fayetteville 
Fayetteville 


Lumberton 
Lumberton 
Morrisville 
Morrisville 
Morrisville 
Morriaville 
Wilson 
Winaton-Sales 
Winston-Salea 
Winterville 
Winterville 
Cathay 
Mayville 
Rocklake 
Lincoln 

Omaha 

Onaha 

South Sioux City 
South Sioux City 
E. Kingaton 
Kingston 
Kingston 
Kingston 
Kingaton 
Alpine (NNJ/WYC/LI) 
Alpine (NNJ/MYC/LI) 
Cape May 

Oak land 

Oak land 
Palisades Park 
Palisades Park 
Palisades Park 
Palisades Park 
Palisades Park 
Palisades Park 
South 

South 

South 

South 

Warren 

Warren 

Wharton 
Albuquerque 
Albuquerque 
Deming/Las Cruces 
Nogal 

Ely 

Ely 
Gardnerville 
Gardnerville 
Gardnerville 
Las Vegas 

Las Vegas 

Las Vegas 

Las Vegas 

Las Vegas 

Reno 

Reno 

Silver City 
Bardonia 


Clove Mt., Unionvale 


E. Long Island 
Mt. Beacon 
Mt. Beacon 
Mt. Beacon 
Mew York City 
Wew York City 
Mew York City 
Mew York City 
New York City 


Northern Long Island 


Queens (NYC) 
Schenectady 
Schenectady 

White Plains 
Athens 

Cambridge 
Cleveland 

Dayton 

Dayton 

Elida 

Elida 

Findlay 

Findlay 

Findlay 
Middletown (Sw O83) 
Middletown (s# 08) 
Middletown (Ss OB) 
Munroe Falls 
Klamath Falls 
Newport 

Newport 

Portland 

Portland 

Portland 

Portland 


MBSSXK-4 
MBSSXK-5 
K4ITL-1 
w4BFB-1 
M4BFB-2 
WA4FLR-8 
WA4FLR-9 
WASBFV-1 
MB4WOR-S 
MBAWOR- 6 
KB4NOZ-1} 
wanav-1 
MBSOUE-6 
WBBOQUE-7 
WBGOUE-8 
WBSOUE-9 
NE4J-1 
KB4WHB-1 
KB4NBB-2 
wo4JPQ-1 
MD4IPQ-2 
WBOVEM- 1 
WOKZU-1 
wOoGUV-1 
wBOQiY-1 
KOBOY-1 
KOBOY-5 
NFON-1} 
WFON-5 
W1xXJ-1 
KiTR-1 
RAIOXQ-1 
wipc-0 
MIBJF-4 
K2LSX-6 
K2LSX-7 
MBGOIF-2 
MAZSNA-2 
WA2SNA-3 
w2NV-11 
w2Nv-6 
w2uv-7 
w2NV-8 
M2NV-9 
w3CSG-1 
MB2DRD-1 
MB2DRD-2 
MB2DRD-3 
MB2DRD-4 
KASO- 1 
wagy-1 
KB2H-1 
KCSDD-1 
KOSTU-1 
WDSEZC-0 
WBSNQC- 1 
MB7WTS-1) 
MBIMTS-2 
MAGNGU-2 
MAGNGU-3 
MAGNGU- 4 
K7wSs-) 
K7wS-1) 
K7WS-2 
K7MS-3 
Kiws-4 
AKTB-14 
AK7B- 
AK?B-11 
K2SK-) 
w2cJ-1 
K2AAA-1 
MB2KMY-1 
MB2KMY-11 
WB2RNY-12 
wB2Q05P-11 
MB2QBP-12 
MB2Q8P-2 
wB2QsP-3 
MB2QBP-6 
WIDL-6 
MB2Q8P-7 
K2AE-0 
K2AE-2 
MB2Z11-9 
MDSOXK- 1 
KOAL-1 
wBsCOR-0 
w 
wow 
KAGILT-1 
KAG6ILT-2 


mBeCXO-1 
MGAFT-2 
MTVTw-1 
wdvTM-11 
w7xI-1 
MIxXT LL 
MAZTHP-7 
wAZTHP- 8 


PGV 


ALPINE 
MAMARC 


wud 
wiz 


snJ3 


wYCvar 
MLINY 


ATE 


rut 


Ford, B11) 
Ford, B11) 
Stephenson, Ed 


Mecklenburg ARS Inc. 
Mecklenburg ARS Inc. 


Chilcote, 
Chileote, Robert L. 
Edington, Ray J. 
Layno, J. Charles 
Layno, J. Charles 
Ineco, Ron 
Macleod, James B. 
Cain, Tos 

Cain, Tom 

Cain, Tom 

Cain, Tom 

Evans, Tomay 


Robert L. 


William R. 


Ockert, 
Lindaas, Elroy W. 
Kurtti, Erling 

Buhrman, Douglass 


Balbert, Doug 
Balbert, Doug 
Mickolaus, Hike 
Wickolaus, Mike 
New England PR A: 
New England PR A: 


New England PR Asen. 
New England PR Assn. 
Wew England PR Asen. 


Gubernard, John T. 
Gubernard, John T. 
Ott, Robert D. 

Anderson, Robert R. 
Anderson, Robert R. 
Mannino, Joseph F. 
Mannino, 
Mannino, 
Mannino, 
Mannino, 
Crocher, 
McNally, 
McNally, 
McNally, 
McNally, 


Karn, Phillip R. Jr. 
Karn, Phillip R. Jr. 


Winard, Barold 
Falkowski, Edaond 
Robert B. 


in, Joseph R. 


Christensen, Joseph R. 


Stan 

Stan 

Stan 

Mayne 
Mayne 
Mayne 
Mayne 
Mayne 
Chris 
Chris 
Chrie 

Robert WN. 


Tweedy, 
Tweedy, 
Tweedy, 
Schenk, 
Schenk, 
Schenk, 
Schenk, 
Schenk, 
Barlow, 
Barlow, 
Barlow, 
Douglas, 


Dutchess Cty. Ofc of CD 


Merten, 
Mt. Beacon ARC 


Geng, Karl B. 
Berson, Mark 
Schenectady ARA 
Schenectady ARA 
Vydaneny, Paul 5. 
White, Jeffrey K. 
Day, Alan 

Lake Erie ARA 
Garcia, Albert B. 
Garcia, Albert B. 
Laue, Thomas 
Laus, Thomas 
Laube, Frederick 


Laube, Frederick 


eer 


Dial Radio Club 
Young, Michael E. 
Reinke, Vernon L. 
Wilson, Daron 
MIlson, Daron 
McHurdo, Dougias $ 
McMurdu, Douglas $s 
Rovner, Alan w 
Rovner, Alan w 


Donald J. Ss. 


wad 
Wi 


MBSSAK 
BSS 
Abas 
waord 
ware 
WAGFLA 
WAAFLR 
WASHEV 
MB 4ANOR 
MB AROR 
KB4ANOR 
MaNBV 
MBSOUE 
WBSOUE 
MBBOUE 
WBBOUE 
NEAJ 
KB ANB 
KB4NBB 
wD4JPQ 
“D45PQ 
MBOVEN 
wOKZU 
wOGUY 
waogly 
KOBOY 
ROBOY 
NFON 
NFOM 
wIKS 
mxs 
MIXS 
wIXs 
wikd 
K2LSX 
K2LSX 
MBGOIF 
K2BJG 
K2BJG 
w2NV 
w2NV 
w2nv 
w2Nv 
w2nv 
w3csG 
WB2DRD 
WB2DRD 
B20RD 
™B2DRD 
KASQ 
KAIQ 
KB2M 
KCSDD 
MDSTU 
MDSEZC 
MB SNOC 
MBINTS 
MB NTS 
MA 6NGU 
MAG6NGU 
MAGNGU 
K7ms 
R7MS 
R7ws 
K7us 
roms 
AKIB 
AKIB 
AKIB 
K2SK 
w2cy 
K2AAA 
6B 2K 
WB 210fY 
MB 2KMY 
N2MB 
N2MB 
N2MB 
w2MB 
w2mB 
WIOL 
w2MB 
K2AE 
K2AE 
MB2VUR 
MDSOXK 
OAL 
MOSKIS 
woNW 
wenn 
RAGILT 
KBGILT 
AKOX 
AKSxX 
AKEX 
wesiv 
weBiv 
wesiv 
BO KD 
MOAT 
Ww eUR 
wen 
mint 
won: 
MALT He 
mAl IME 


PA Glenside 

PA Barrieburg 

PA Bumselstoun 

PA Mt. Bolly Springs 
PA Philadelphia 

PA Philadelphia 

PA Phoentaville 

RI Cumberland 

Bl Providence 

SC Anderson/Greenv’ lle 
SC Anderson/Greenv' lle 
SC Anderson/Greenv’ lie 
SC Charleston 

SC Charleston 

SC Florence (East SC) 
SC Florence (East SC) 
SC Goose Creek 

SC Beath Springs 

SC Seath Springs 

SC Seath Springs 

SO Rapid City 

3D Rapid City 

SD Rapid City 
Johnson City 
Kingsport 
Knoaville 
Knoaville 

Oliver Springs 
Abi lene/Hidland 
Daisetta 

£1 Paso 

Bouaton 

Lubbock 

Lubbock 

Lubbock 

Midland /Odessa 
San Angelo 

West Bouston 

Blue Mt. (Eastern) 
Castle Dale 
Castle Dale 

Cedar City 

Logan 


Price 

Salt Lake City 
Salt Lake City 
Snowbird/SLC 
West Central 
Alessandria 
Alexandria 
Alexandria 
Alexandria 
Arlington 
Arlington 
Chantilly 
Chantilly 
Chantilly 
Chantilly 
Chantilly 
Chantilly 
Fancy Gep (3¥) 
front Royal 
Front Royal 
Max Meadows 


Virginia Beach 
Virginia Beach 
West Central 
Williamsburg 
hk 


Lynnwood (deso) 
Lynnwood (demo) 
Lynnwood (demo) 
Lynnwood (demo) 


SESESEESBEDSEEDESESESSESEESSSSSSSS55559SS5SS5S55555SSS9S9S5SS999995S99999SNNNAANAAAA aves 


Yakima 
Cedarburg 


KB3UD-) 
KB3UD-8 
MAIDSP-S 
WAIDSP-6 
MAIRXG-S 
AK3P-5 
MAI KIG-6 
MB2rmF-2 
wB2mur-3 
w3RD-1 
Rric-1 
K1AD-0 
RA4YEA-1 
KACYEA-2 
RACYEA-3 
WD4JEI-3 
uD4JEJ-8 
M4ULB-1 
wauLa-2 
wD4KUN-9 
K4uJR-1 
KawR-2 
R4uIR-3 
AAOF-1 
AAOF-2 
AAOF-3 
wxas-1 
R4aVEE-1 
AAAKS-1 
we4JsD-1 
KB4NK-1 
acSr-3 
MSDNG-1 
WDSETQ-O 
KSVeor-1 
KASEJX-1 
WASTBB-1 
WASTBB-2 
RESPL-1 
WAS TSu-2 
WAST-} 
KD70D-1 
KO?YG-1 
KD7YG-2 
WATGTU-1 
MATMBL-1 
WATMBL-2 
KDVYK-1 
KOVYK-12 
NDTYK-13 
RD7YK-14 
mD7YK-3 
RDTYR-4 
KD?YK-5 
KD7YR-6 


rPA 


sLc 


suOM 
FRISCO 


TAD 


RIC 


SEATAC 
SEA220 
OSEA 
SEA 
@StAs 
stan 


Teel, Thomas C. 

Teel, Thomas C. 
Crompton, Doug 
Crompton, Doug 

Central Pa. Aptr. Assan. 
Boffmann, Gary 

Central Pa. Rptr. Assan. 
Pearce, Jon 


Kronich, Richard A. 
Mronick, Richard A. 
O'Neil, Donald mM. 
O'Neil, Donald &. 
ott, Vince 
Marshall, Delrey HM. 
Marshall, Delrey HM. 
Marehall, Delrey M. 
Schvemle, Donald 
Schwesle, Donald 
Schwenle, Donald 
Ingrahas, Edward A. 
Smith, Gary E. 
Spille, Richard F. 
Thompson, David B. 
Argo, Bobby £. 
McAtee, Robert 
Bale, Jim 

Camp, David B., Sr. 
Bouston Area PRS 
Buckabay, Bod 
Reid, Cranston 
Reid, Cranston 
McDaniel, B. John 
Ellicott, Donald R. 
Dillard, Johhny K. 
Anderson, Kelly B. 


Bradford, Willian 
Bradford, Millian 
Buish, B. A. 
Blanchard, Don 
Phillips, Charles O. 
Phillips, Charl 
Phillips, Charles 0. 
Phillips, Charles O. 
AFCC § Arnold, 8. 8. 
AFCC & Arnold, 8. B. 
Hadron, Inc. 

Badron, Inc. 

Badron, Inc. 

Sadron, Inc. 

Badron, Inc. 

Badron, Inc. 

Thomas, Walter B., Jr. 
Malta, V. Michael 
Malta, V. Michael 
Faeries, Mike 

Austin C. 
Austin C. 
Davis, Austin C. 
Cogle, Arthur Carter 
Burch, Ben A., III 
Burkett, Wallace EZ. 
Burkett, Mallace £. 
Nerby, Robert B. 
McMutt, George A. 
Baselett, Steve 
Baselett, Steve 
Lucier, Ralph Jr. 
Lucier, Ralph Jr. 
Lucier, Ralph Jr. 
Lucier, Ralph Jr. 
Bart, Michael D. 

Bart, Michael D. 

Inc. 

Inc. 

Inc. 

Inc. 

Inc. 

Inc. 

Wright, Robert. R. 
Wright, Robert. R. 
Cronk, Scott 

Cronk, Scott 

Wu Amateur PA Assn. 
Ww Amateur PR Assn. 
wu Amateur PB Asen. 
we Amateur PR Asan 
Sigmon Charlies & 
@igman Chest 
venerger M1 
mee: 
to eo] 


BEEEEE 


Re: 
see 


MI Eastern 

WI La Crosse 

MI Madison 

MI Middleton 

WI Milwaukee 

WI Milusukee 

WI Milwaukee 

WI Milwaukee 

WI Tomahawk 

wv East Central 
WV Moundaville 
WV Morth Central 
MV Ravenswood 
WV Ravenswood 
wy 
wy 


-AUSTRIA Bregenr 


-CANADA Wova Scotia 
-CMIADA Hova Scotia 
-CNIADA Ontario 
-~CAMADA Ontario 
-CAHADA Ontario 
-CNIADA Ontario 
-CANADA Ontario 
-CAMADA Pr Edward Is. 


-ENGLAMD Cambridge 
-ENGLAKD Daventry 
-EMGLAMD Daventry 
ENGLAND Kent 
-ENGLAND Leeds 
-ENGLAND Sussex 
-ENGLAND Mare/Berts 
~IMDOMESIA Semarang 
-ITALY Milan 


yo 
-JAPAM Wagano City 
-JAPAM Hagoya 
-JAPAN Wagoya 
-JAPAM Hagoya 
-JAPMI Nagoya 
-JAPNI Nagoya 
-JAPAN Okayana 
-JAPAM Okayama 
-JAPAN Osaka 
-JAPAN Osaka 
-JAPAM Shisucka 
~-JAPAN Shizuoka 
-JAPAN Tochigi 
-JAPAM Tochigi 
-JAPAMN Tokyo 
-JAPAN Tokyo 
-JAPAN Tokyo 
-JAPAM Tokyo 
-JAPAM Tokyo 
-JAPAN Tokyo 
-JAPAN Tokyo 
-JAPAM Tokyo 
-JAPAM Tokyo 
-JAPAN Tokyo 
-JAPAN Tokyo 
-WETHERLANOS Breda 
-NORMAY 

~WORMAY 

WORMAY 

MOAMAY Duken 


WAQKEC-2 
WASKEC-3 
WASKEC-4 
WASKEC-S 
ME9R-1 
NFOR-2 
WFOR-3 
WASFIO-1 
KD9UU-9 
WA9SOU-2 
MASPOV-9 


JSUYYP-11 
JILYYP-12 
SRLVMX-11 
IRLVMX- 12 
PAOBNB-1 
LASQR-O 
LASKR-O 
LAeoR-0 
LA4Ys-5 


SBEL 


IKOMA 


Roy MAQKEC -NOKWAY Harated LAGKR O Mar sledtyruppen NAAL Laid 


Roy RASKEC NORWAY Oslo LA4LN-S Segeistad, Tom v. LA4Ly 
Roy MASKEC -NORWAY Oslo LASGR-O Segalstad, Tom v. LA@LN 
Roy MASKEC -NORWAY Oslo LA9GR-O Segalstad, Tom v LAGLM 
Alan NFOR -NORWAY Sandn LAG6xR-1 LATQI 
Alan NFOR -NORWAY Sandnes LA6XR-2 Lalql 
Alan aroa -NORWAY Shien LASPR-O Kar lberg, LA6OCA 
Elaton, A. C. Vv. MASFIO -NORWAY Skien LAGOCA-7 Kar lberg, LA6OCA 
Davis, Patrick G. KDSUU -NORMAY Shien LA60CA-8 Kar lberg, LA6OCA 
Coratvet, A. J. WA9SOU -NORMAY Skien LAGOCA-9 Kar lberg, LAG6OCA 
Knaus, David wAgPOV -NORWAY Shien LASPR-O Kar lberg, LAGOCA 
Bolander, Daniel Rk. MBOTYT ~SWIT22RLAND HBSBFB-0 Sigg. F. BB9BFA 
Bolander, Daniel A. MBOTYT -W. GERMANY DBOII-O MGL Boymanns, Perit.) 
Bolander, Daniel R. waoryt -W. GERMANY (NE) DBOFC-0 Kneisner & osorc 
Dieter, Walter T. NSCLE -M. GERMANY (NE) DBOFC-7 Kneiener & oBporc 
Ramesan, G. Dave waa -W. GERMANY (NE) OBOFD-0 Knetaner & oporc 
Knollinger, Donald £. MBeZTV -W. GERMANY (NE) OBOFD-7 Kneiener & oBorc 
Ramesan, G. Dave RAG3XP -M. GERMANY (NE) OBOFE-O Knetsner & pBOFc 
Parley, Emmett J., Jr. wasUSO -W. GERMANY (NE) DBOFE-7 Knetsner & pBorc 
Earley, gcamett J., Jr. wasuso -™. GERMANY (NE) DDEéCV-0 Kneisner & Doering oporc 
Casper ARC wives -™M. GERMANY Averbach DAILNP-2 Bouser, Kenneth D. DAINP 
Ranges, Willias M. wer -@. GERMAMY Auerbach DAINP-7 Houser, Kenneth D. DA) NP 
Ransca, Dan Kiem -™. GERMANY Hamburg DBODF-0 Semmelhach, Marita OL3SCH 
Australian Amat. PRA VER2AAAB -W. GERMANY Kiel DBOOQ-0 Schnoor, Ba: DB1LAB 
Australian Amat. PRA VK2AAAB -W. GERMANY Kiel DC6LK-0 Schnoor, Bane-Rersann DA) LAS 
Australian Amat. PRA VK2AAAB -M. GERMANY Kleve DBOKV-0 Kopp, Georg DBOKV 
Australian Amat. PRA VR2AAAB -W. GERMANY Krefeld DBSJT-2 Furch, Bernd DBSJT 
Australian Amat. PRA VR2AAAB -M, GEAMANY Lichenau DBOAX-3 Cordes, Beins-J. DL2YAP 
Australian Amat. PRA VK2AAAB -M. GEAMANY Cberhaus. DBOOEZ-0 Kostelnik, Hans G. DK4M 
Longhi, Harald OESALA -M. GERMANY Oberhaus. DBOOE-1 Kostelnik, dans G. OKaH 
Longhi, Barald cesala -YUGOSLAVIA YU3APR-1 Radio Club Triglav YUJAPR 
IPA 8 Bertoldi Herbert OE9xPI ~YUGOSLAVIA YU3APR-2 Radio Club Triglav TU3APR 
IPA % Bertoldi Herbert OE SKPI —YUGOSLAVIA YU3APR-3 Radio Club Triglav YUIAPR 
fritz, Alfred OZSaTI End of WETROM.LST 
Alderweitreldt, Erik Qulur 
Packet Mork Group Cu4ANP 
Packet Mork Group cu4aMr 
Packet Work Group uaa 
Radio ae RTBF au7Rc 
Radio ub RTBY qu7Rc s a 
BC FW Comm. Assn. ure Please send corrections to Mike Busch, W6IXU 
BC FM Coss. Asen. ME TLAM i 
Be gw coms heen: tre (CompuServe 76337,727). We particularly need more 
Sanders, Michael A. VE4AMS . . . + 
Bowman, Bill veaaro accurate information on node locations and mnemonic 
se, J. Ue 
Roland, Donald M. VE1A0g i ifi 
eee identifiers. 
VEIGHN 
VEICH 
VE3GRN 
VE3F JB 
vE3cra 
VE1AIC 
c4énrc 
G8GcI 
ceac! 
GOHBE 
GOBBE 
GBIAP 
G8aclI 
GRUB 
Ganrc 
GanrGc 
GALBV 
GOBSK 
cavos 
G6TTD 
YB2AG 
12KBD 
I2KBD 
JBTOPB 
JATERK 


Tkuteku Technical Univ. JA1YPE 
Ikutoku Technical Univ. JALYPS 
Ikutoku Technical Univ. JALYPS 


Makane, Suaio JH3BON 
Wakane, Sumio JH3BN 
Makane, Sumio JB3IBIM 
Makane, Susio JH3BIN 
Nakane, Sumio JB3IB 
Fukase, Shinichi JAQIC 
Kondo, Sirofumt JF2P 88 
Rondo, Airofumi JF2P38 
Kondo, Airofumi JF2PSB 
Kondo, Sirofumi JF2P28 
Kondo, Hirofumi JF2Pa6 
Murakaai, Shinobu JAAGVA 
Murekani, Shinobu JA4GVA 
WARD, Inc. JAIUSA- 
WARD, Inc. JA303A 
Itoh, Mitsuru JA2Q0X 
Itoh, Mitsuru JA2QDXK 
Ochiai, Sitoshi JALPYS 
Ochiai, Aitoshi JAIPYE 
Katecka, Hajime JALEBA 
Ibuta, Kazumasu JE1aYR 
JE1aYR 
JELWAE 
JELWAS 
Rambayashi, Joly Hideo JHIxXCU 
Ja3xcU 
JILYYP 
JJ1YYP 
Inoue, Kasuyuki RIVE 
Inove, Karuyuki SRAVEOX 
Meijers, Bans T.S.M. PAOQBNB 
Boland, Torfinn LA?SP 
Norak Radio Relae Ligs LASXR 
Boland, Torfinn LAISP 
Oedegaard, Knut 8. LAGYS 


USA-PBBS.09—A 
Revised | Septeaber 1987 
By K4NGC 


The following is a tist of Packet Digipeaters 
and Packet Bulletins Boards reported to be on 
Packet Radio in the United States. Only those 
Digipeaters ehich ore operational 24-hours a day, 
or those eho are known to have purchased a copy of 
NETRON, and those PBBS’s = which use 
UORLI/WA7NBL/WB4APR = Nail Forwarding protocol are 
listed below. A digipeater may be a personnel 
station or a dedicated THC that ts operational 24- 
hours a doy, 365 days a year. 


Call Sign City Sta Frequency Updated 
KL7GNG FAIRBANKS AK 14.1070 670605 
KL7GNG FAIRBANKS AK 145.0100 670605 
KL?GHG FAI ABANKS AK 145.0900 670605 
KL7HFI JUNEAU AK 14,1090 670707 
KL?HFI JUNEAU AK 145.0500 670707 
KL7JFU WASILLA AK 145.0100 870605 
N4EXO ANNISTON AL 145.0500 670611 
N4HY AUBURN AL 145.0100 661101 
WASRAX BESSENEA AL 145.0100 870605 
WASRAX BESSENER AL 145.6700 670605 
K4BFT nADISON AL 145.0100 870724 
UB42Kx-1 MADISON AL 145.0100 661101 
U4AP NONTGONERY AL 145.0100 870605 
UB402H NOHTGONERY AL 145.0100 661101 
KB4FSK-2 OPP AL 145.0100 870605 
NISC BATESVILLE AR «145.0100 67070! 
KFSTL EVENING SHADE AR 145.0100 670701 
KSUR FORT SMITH AR 145.0100 870716 
u0s8 LITTLE ROCK AR 7.0930 870701 
uDSB LITTLE ROCK AR 14.1090 670701 
u058 LITTLE AOCK AR 145.0100 670701 
uosB LITTLE ROCK AR 145.0900 670301 
KCSJH LITTLE ROCK AR 145.0100 970614 
NSEDH CAMP VERDE A2 7,0930 670605 
NSEOH CAMP VERDE A2 14.1070 670605 
HSEOH CANP VERDE A2 145.0100 670605 
KE?C2 DEWEY A2 7.0930 67070) 
KE?C2 DEWEY A2 14.1070 670701 
KE?C2 DEWEY AZ 145.0100 670701 
UB7BNI PHEONIX A2 144.5500 670701 
UB7BNI PHEONIX AZ 145.0100 670701 
N7GLL PHEONIX AZ 145.0100 87070) 
UB7BNI PHOENIX A2 144.5100 670701 
kK ?BUC PHOENIX A2 7.0940 670701 
K7BUC PHOENIX A2 14,1030 670701 
K?BUC PHOENIX A2 145.0100 67070) 
KOOT2 SCOTTSDALE A2 7.0930 670701 
kooT2 SCOTTSOALE A2 144.1100 870701 
KooT2 SCOTTSOALE AZ 145.0100 87070) 
MIF JI SCOTTSDALE AZ 145.0100 870701 
WIFJI SCOTTSDALE AZ 145.5100 870701 
K?7PYK SCOTTSDALE A2 7.0930 670701 
K7PYK SCOTTSDALE A2 10.1490 670701 
K7PYK SCOTTSDALE A2 14.1090 870701 
K7PYK SCOTTSDALE A2 145.0100 870605 
KASS SEDONA A2 7.0930 670701 
KASS SEDONA AZ 14.1090 670701 
KASS SEDONA AZ 145.0100 670701 
Kc?cG TUCSON A2 7.0930 870605 
kc7cG TUCSON A2 14.1070 670605 
KC?7CG TUCSON A2 145.0100 670605 
N70NE-1 TUCSON AZ 145.0100 860101 
WB7TLS TUCSON A2 145.0100 67070) 
UAZ7HRA yuna AZ 145.0500 670701 
UA7HRA yunA A2 145.0900 670701 
k06sQ ALTA LONA cA 14.1110 670701 
k06SQ ALTA LOMA cA 145.3600 670701 
U61XU ARROYO GRANDE cA 145.0100 670701 
U6IXU ARAOVO GRANDE cA 145.0500 661201 
UB6KAJ REA cA 14.1090 670605 
UB6KAS BREA CA 145.0100 661130 
UB6KAJ-1 BREA cA 145.3600 670605 
UDOBFH BURBANK cA 145.0100 861201 
N6LUC-1 CAMARILLO cA 145.0300 670701 
N6LUC-1 CAMARILLO ca 145.3600 670701 
NOBGU CARSON CA 145.0100 870701 
NOBGU-9 CARSON CA 145.0500 661201 
HOBGU-9 CARSON CA 145.0900 661201 


noBGu-9 CARSON CA 146.7450 861201 
KOIYK CHATSUORTH CA 223.5800 870701 


UWA6ROH 
UAR6RDH 
N6OIYA 
N6IYA 
UBGAIE 
UB6AIE 
N6HAU 


UAGERB 


O1xXON 

O1XOH 
FELTON 
FELTON 
FRESNO 
FRESNO 
FRESNO 
FRESNO 
FRESNO 
GILROY 
GILROY 
HACIENDA HEIGHTS 
HOLLISTER 
LAKESIDE 
LIVERMORE 
LIVERMORE 
LOS ANGELES 
HAPA 


HORTH HIGHLANDS 
HOATH HIGHLANDS 
NUEUO 

NUEVO 

PAL ALTO 

PALO ALTO 

PALOS VERDES 
PALOS VERDES 
PALOS VERDES 
PALOS VERDES 
PALOS VERDES 
Horie VERDES 


REODIKG 
REDONDO BEACH 
REOONOO BEACH 
REDNOOD CITY 
REOUOOD CITY 
RICHMOND 
RICHMOND 
RICHMOND 
RICHMOND 
RICHNOHD 
RIVERSIDE 
SACRANENTO 
SACRAMENTO 
SAN BEANARD! NO 
SAN DIEGO 

SAN FRANCISCO 
SAN FRANCISCO 
SAN JOSE 

SAN JOSE 

SAN JOSE 

SAN JOSE 
SANTA CRUZ 
SANTA CRUZ 
SANTA CRUZ 
SANTA CRUZ 
SANTEE 
SCOTTSDALE 
SOQUEL 


EL 
SUNTYUALE 
SUNNYVALE 
SUNNYUALE 
SUNHYUALE 
TORRANCE 
TORRANCE 
TORREY PINES 
TORREY PINES 
BOULOER 
BOULDER 
BOULDER 
BOULDER 
BOULDER 
BOULDER 
BOULDER 
BOULDER 
CARBONDALE 
COLORADO SPRINGS 
COLORADO SPRINGS 
COLORADO SPRINGS 
COLORADO SPRINGS 
QURANGO 
GRAND JUNCTION 
LAKEWOOD 


145.0100 
223.5800 
145.0900 
441.5000 
145.0300 
145.0500 
144.9900 
145.0100 
223.5800 
144.9900 
223.5600 
145.0300 
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145.0100 
145.0900 

14.1110 
145.0100 
145.0100 
145.0100 

14.1050 


670701 
670701 
670701 
670701 
661201 
670111 
670701 
661201 
670701 
670607 
670607 
670701 
670607 
670701 
661201 
67070! 
661201 
661201 
670701 
670701 
870722 
670701 
870807 
670807 
661201 
861201 
661201 
661201 
670701 
670701 
670701 
670701 
670701 
670701 
670701 
670701 
670701 
670701 
67070) 
670607 
670607 
670807 
670701 
670701 
670701 
67070! 
670111 
670701 
67070) 
670701 
670701 
6708607 
670607 
670701 
670701 
670701 
670701 
670605 
67070) 
670607 
670807 
670807 
670607 
670807 


670607: 


670607 
670607 
670701 
670701 
670120 
661201 
670701 
670701 
670701 
670701 
670701 
670701 
870701 
670120 
67070) 
670701 
670701 
670701 
870701 
670701 
670120 
660204 


HAGERB 
WAGERB 


UIBEL 
NOANK2 
UD4LHF 
KA4NOF -1 


LAKEWOOD 
LAKEWOOD 
LOVELAND 
LOVELAND 


THORNTON 
UAL SENBURG 
WAL SENBURG 


NI DOLETOWN 
NEWINGTON 
NEWINGTON 
NEWINGTON 
NEWINGTON 
RIDGEFIELD 
MEATOGUE 
NEATOGUE 

UEST HARTFORD 
BIG PINE KEY 
BIG PINE KEY 
BOCA RATON 
BOCA RATON 
BOCA RATON 
CEDAR COVE 
CEDAR COVE 
CLEARWATER 
CLEARWATER 
CLEARWATER 
CLEARWATER 
CLEARWATER 
FLORAL CITY 
FORT LAUDERDALE 
FORT LAUDERDALE 
FT PIERCE 

FT PIERCE 

FT PIERCE 
GAINESVILLE 
GAINESVILLE 
HOMESTEAD 
HOMESTEAD 
JACKSONVILLE 
MARGATE 
MELBOURNE 
nian 

niAnI 

nian 

nani 

nian 

nian 

nian 

nA! 

niAnt 

NAPLES 

OCALA 

OcALA 

OCALA 

ORANGE PARK 
ORANGE PARK 
ORLANDO 
ORLANDO 
ORLANDO 
ORLANDO 
ORLANDO 
PANANA CITY 
PANANA CITY 
PORT CHARLOTTE 
PORT CHARLOTTE 
PORT CHARLOTTE 
PORT ST. LUCIE 
PORT ST. LUCIE 
SARASOTA 
SARASOTA 
SARASOTA 
SARASOTA 
SARASOTA 
SHALINAR 
STUART 

STUART 

STUART 

STUART 

TANPA 

VENICE 

WEST PALM BEACH 
WEST PALM BEACH 


5700 
- 1070 
.0100 
.0900 
-0100 
.0100 
-0930 


0300 
5700 
0100 
0100 
0100 


5 o1ou 


670701 

670701 

670605 
670120 
670605 
670625 
661016 
661016 
670701 

670701 

670701 

670701 

870701 

670701 

87070) 

870103 
660204 
670701 

660603 
660603 
670701 

670815 
870615 
670815 
670615 
670815 
870815 
670615 
6708615 
670615 
670815 
670701 

670701 

670615 
670615 
870615 
870815 
870815 
670615 
670615 
670615 
670615 
670815 
670615 
660204 
670815 
670815 
670815 
860413 
670615 
670815 
670615 
670615 
670815 
670615 
670615 
670815 
670815 
670815 
670615 
670615 
870815 
870815 
670615 
670815 
860204 
670615 
870615 
870815 
670615 
670615 
670615 
670815 
670615 
670615 
670615 
870815 
670615 
670615 
670815 
670815 
870815 
870615 
B70815 
670615 
Bouai) 
Goucut 


KOOHT 


ATLANTA 
ATLANTA 
ATLANTA 
ATLANTA 
ATLANTA 
CARTERSVILLE 
CHICKANUGA 
CHICKANUGA 
COHUTTA 
COHUTTA 


MARIETTA 
MARIETTA 
MARIETTA 
MARIETTA 
MARIETTA 
NOULTRIE 
ROSUELL 

TIFTON 

KAUPO, MAU! 
KAUPO, MAUI 
HANOA, OAHU 
NILILANT, OAHU 
NILILANT, OAHU 
MILILANI, GAHU 
NILILANT, OAHU 


CEOAR FALLS 
CEORR AAPIOS 
CEDAR RAPIDS 
OES MOINES 
OES MOINES 
FORT MADISON 
(NDEPEHDENCE 
NCCALLSBUAG 
NCCALLSBURG 
ROLAND 

BOISE 

HAYDEN LAKE 
GOOOF IELD 
GOOOF 1ELD 
HILLSBORO 
HILLSBORO 
LAKE FOREST 
NENDOTA 
NAPERVILLE 
NAPERVILLE 
NORTHLAKE 
SCHAUMBURG 
SKOKIE 
SKOKIE 
TRENTON 
URBANA 
URBAHA 
URBRHA 
URBANA 
URBANA 
URBANA 
VERNON HILLS 
ANDERSON 
ANDERSON 
BLOOMINGTON 
BLOOMINGTON 
OELPHI 
OELPHI 
EVANSVILLE 
EVANSVILLE 
EVANSVILLE 
EVANSUILLE 
FORT UAYNE 
FORT WAYNE 
FORT WAYNE 
INDIANAPOLIS 
INOLANAPOL IS 
INDIANAPOLIS 
INDIANAPOLIS 
INDIANAPOLIS 
INDIANOPLIS 
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5.0100 


$2423243—-3232 ao2eaae 222323 


670701 
670701 
670701 
870701 


860204 
670701 


KAIOBK 


INDIANOPLIS 
NOBLESUILLE 
NOBLESUILLE 
PERU 

PERU 

TERRE HAUTE 
VALPARAISO 
VALPARAISO 
UESTFIELD 
UESTFIELD 
WESTFIELD 
CLAY CENTER 
OOWNS 

HAYS 
JUNCTION CITY 
OLATHE 
WICHITA 
ELSMERE 
ELSMERE 
FLORENCE 
FLORENCE 
LEXINGTON 
LEXINGTON 
LOUISVILLE 
PARK HILLS 
PARK HILLS 
VERSAILLES 
VERSAILLES 
BATON ROUGE 
BATON ROUGE 
BATON ROUGE 
BREAUX AIOGE 
LAKE CHARLES 
LAYFAYETTE 
LAYFAYETTE 
NONAOE 

HEU ORLEANS 
HEU ORLEANS 
SHREVEPORT 


AGAWAN 
ATTLEBORO 
ATTLEBORO 
BEOFORD 
BILLERICA 
BOSTON 
BOSTON 
BOSTON 
BROOKLINE 
OQUOLEY 
OUDLEY 

EAST HANPTON 
LAWRENCE 
LAWRENCE 
LEXINGTON 
LEXINGTON 
NANONET 
MARSHFIELD 
MATTAPOISETT 
NATTAPOISETT 
MATTAPOISETT 
METHUEN 
NETHUEN 

NE THUEN 
NETHUEN 
HORFOLK 
WAKEFIELD 
ACCOKEEK 
ANNAPOLIS 
ANNAPOLIS 
ANNAPOLIS 
ANNAPOLIS 
ANNAPOLIS 
BALTINORE 
BALTINORE 
BALTINORE 
BALTINORE 
CLARKSUILLE 
CLARKSVILLE 
CLARKSVILLE 
CLARKSVILLE 
CLINTON 
COLUMBIA 
ELLICOTT CITY 
FORT WASHINGTON 
FORT WASHINGTON 


670701 

670605 
870605 
67070) 

670701 

670605 
670605 
870605 
670701 

670701 

670701 

670701 

670701 

670701 

870605 
670701 

670701 

870605 
870605 
670703 
670701 

670707 
670707 
670701 
870803 
670803 
670707 
670707 
670701 

670701 

661130 
870605 
870605 
670701 

670701 

670701 

870701 

670701 

870724 
670701 
670701 

670701 

670701 

670701 
661130 
660102 
670605 
670605 
670329 
870701 
870605 
670605 
670701 
670605 
670605 
870605 
670605 
670701 
670701 
661130 
670605 
670605 
670701 
670701 
670701 
670701 
670701 
670701 
670810 
870420 
670420 
670610 
670420 
670420 
670701 
670610 
670701 
661021 
870701 
670810 
670610 
670810 
66102! 
670610 
670701 
660925 
660925 


KAIKIW 
K3AEE 


FORT WASHINGTON 
GLEN BURNIE 
GLEN BURNIE 
GLENWOOD 
NIDOLE RIVER 
NIDOLE RIVER 
NOUNT AIRY 
MOUNT AIAY 
MOUNT AIAY 
nt. AIRY 

nt. AIRY 
PIKESVILLE 
SILVER SPRING 
SILVER SPRING 
SILVER SPRING 
SILVER SPRING 
MESTMINSTER 
WHEATON 
BANGOR 
BANGOR 
BOUOOIN 
BOUDOIN 
BONOOIN 
BOUDOIN 


CUNBERLAND CENTER 
CUNBEALAHD CENTER 


SCARBOROUGH 
SOUTH FREEPORT 
SOUTH FREEPORT 
ANN ARBOR 
BRIGHTON 
BAIGHTOW 


GRAND RAPIDS 
GRAND RAPIDS 
GRAND ARPIDS 
HOLLAND 
HOLLAKD 
MARQUETTE 
nASON 
PINCONN ING 
SOUTHFIELD 
TRENTON 
WALLED LAKE 
WALLED LAKE 
MHITE PIGEON 
WHITE PIGEOH 
APPLE VALLEY 
APPLE VALLEY 
APPLE VALLEY 
LITTLE FALLS 
LITTLE FALLS 
ROCHESTER 
ROCHESTER 
WASECA 
HOODBUAY 
uOODBUAY 
BRIDGETON 


GAAHAN 
INDEPENDENCE 
JOPLIM 
KANSAS CITY 
KANSAS CITY 
NEUBERG 
PLEASANT HOPE 


SPRINGFIELD 
SPRINGFIELD 


ELLISUILLE 
GAUTIER 
GULFPORT 
GULFPORT 
GULFPORT 
GULFPORT 
JACKSON 
UICKSBURG 
NESSON 
UEST POINT 
BILLINGS 
CARY 
CHARLOTTE 
CHARLOTTE 
CHARLOTTE 


-0300 
.0100 
0500 
.5900 
5500 
0100 
1050 
.0100 
-0500 
-0900 
-0100 
-0500 
1090 
-0500 
0300 
-0100 
-0300 
0500 
10 


0 


-0100 
tito 
-0930 
- 1090 
-0100 
-0900 
.0100 
-0100 
.0100 
-0930 
-0100 
-0100 


1110 
0100 
0500 


860925 
860925 
860201 
670810 
670810 
670716 
661021 
660204 
670701 
870610 
67070) 
670610 
661121 
661021 
670810 
67070) 
670810 
670810 
670701 
670701 
670701 
670701 
870701 
670701 
670701 
670701 
670701 
670701 
670701 


670701 
670722 
670722 
870701 
870605 
661130 
670301 
670701 
670701 
670701 
870605 
670701 
870822 
670701 
67070) 
870530 
670701 
870701 
870701 


> 


UABHGL 


FAYETTEVILLE 
GREENSBORO 
GREENVILLE 
LUMBERTON 
LUNBERTON 
NONAOE 
NONAOE 
RALEIGH 
RALEIGH 
RALEIGH 
RALEIGH 
OEVILS LAKE 
DEVILS LAKE 
GRAFTON 
GARFTON 
MEST FARGO 
MEST FARGO 


HASTINGS 
LINCOLN 
LINCOLN 
nccooK 

OnAHA 

SIOUX CITY 
SIOUX CITY 
SIOUX CITY 
EAST KINGSTON 
EAST KINGSTON 
EAST KINGSTON 
EAST KINGSTON 
GOFFSTOUN 


BARGAINTOUN 
BERGENFIELD 
BERGENFIELD 
CARLSTADT 
CROFUT 
CROFUT 

EAST BRUNSWICK 
EAST WINDSOR 
EAST WINDSOR 
EDGEWATER 
EGG HARBOR 
ENERSON 
HAWTHORNE 
HAN THORNE 
INDIAN MILLS 
INDIAN MILLS 
KINNELON 
LITTLE SILVER 
nEOFORD 
NEOFORD 
NEOFORD 
NEPTUNE 
NEPTUNE 
PLAINSBORO 
PLAINSBORO 
READINGTON 
READINGTON 
REO BANK 

RED BANK 
TRENTON 
TRENTON 
TRENTOW 
UNION 

UNION 
VINELAND 
VINELAND 
VINELAND 
VOORHEES 
VOORHEES 
MARREN 
WATERFORD MILLS 
WATERFORD MILLS 
UYCKOFF 
UYCKOFF 

AL BUQUE ROVE 
AL BUGUE RQUE 
CORKALES 
CORRALES 


145.0100 


670701 
670701 
670701 
670701 
670701 
870701 
670701 
670120 
670701 
670701 
66110) 
670701 
670701 
670701 


870424 
660803 
670701 
670701 
670716 
870716 


CORRALES 

LAS CRUCES 
LAS CRUCES 
LOS ALANOS 
ROSWELL 

SANTA FE 
SANTE FE 
SANTE FE 

LAS VEGAS 
ALPINE 

ALPINE 
BALOWINSUILLE 
BALDUIHSUILLE 
BRIARNOOD 
BRIARWOOD 
BROCKPORT 
CHURCHVILLE 


FAIRPORT 
FARMINGUILLE 
FARNINGUILLE 
FARNINGUILLE 
FARMINGUILLE 
FARNINGUILLE 
FARNINGUILLE 
FARNINGUILLE 
FARNINGUILLE 
FARMINGUILLE 
FARMINGUILLE 
FARMINGUILLE 
FARMINGUILLE 
FREEPORT 
FREEPORT 
HERKIMER 
HOWARD BEACH 
HUNTINGTON 
HUNTINGTON 
HUNTINGTON 
HYDE PARK 
HYDE PARK 
HYDE PARK 
HYDE PARK 
JOHNSON CITY 
NASSENA 
NASSENA 
MONTAUK 
NONTAUK 
MONTAUK 
MONTAUK 

NEW BERLIN 
HEW YORK CITY 
NEW YORK CITY 
NIAGARA FALLS 
HIAGARA FALLS 
ROCHESTER 
ROCHESTER 
SARATOGA SPRINGS 
SARATOGA SPRINGS 
SKAHEATELES 
SKANEATELES 
SOUTH GLENS FALLS 
SOUTH GLEHS FALLS 


WHITE PLAINS 
WHITE PLAINS 
WOODSIDE 
UOODS IDE 
BLANCHESTER 
CINCINNATI 
CINCINNATI 
CIRCLEVILLE 
CIRCLEVILLE 
CIRCLEVILLE 
CIRCLEVILLE 
CLEVELAND 
CLEVELAND 
CLEVELAND 
COLUNBUS 
OAYTON 
CAYTON 
OAYTON 


670605 
670605 
670120 
661130 
670701 
661130 
670605 
670605 
670605 
670805 
670605 
670605 
670605 
67070) 
870701 
870605 
6708605 
670805 
670605 
670605 
670701 
660102 
870701 
670701 
670701 
670701 
670603 
670701 
670603 
670701 
660603 
670701 
670701 
670603 
670701 
670701 
670605 
670701 
670701 
670701 
6870701 
87070) 
67070! 
870701 
670701 
670805 
870805 
670605 
870103 
870701 
660803 
870761 
670805 
670605 
670701 
670701 
870605 
870414 
87070) 
870324 
870322 
670605 
670701 
670605 
870605 
670605 
670814 
670814 
870814 
870605 
870605 
670701 
670701 
670701 
670605 
670605 
670701 
670701 
670701 
670701 
660204 
870701 
670701 
870605 
70701 
67071 
6707U1 


OELAWARE 
ENON 
FINDLAY 
FOREST PARK 
FOREST PARK 
FOREST PARK 
FRENONT 
LOVELAND 
LOVELAND 
NANSF 1ELD 
NARTIN’S FERRY 
POLAND 
POLAND 
SHAKER HTS. 
UINTERSUILLE 
FORT GIBSOH 
FORT GIBSON 
NORMAN 

ROFF 

TULSA 

TULSA 
PORTLAND 
PORTLAND 
PORTLAND 
PORTLAND 
PRAIRIE PEAK 
ALLENTOWN 
ALLENTOWN 
BEAVER FALLS 
BERWICK 
BLOOMSBURG 
EAST BANGOR 
EAST BANGOR 
EAST BANGOR 
GIBSONIA 
GIBSONIA 
GREENSBURG 
HANELSTOWN 
HANELSTOUN 
HARRI SBURG 
HARA! SBURG 
HARA | SBURG 
HONESDALE 
HONESDALE 
HONESDALE 
HORSHAN 
HORSHAN 
LAPORTE 
NALVERN 
NALUERN 
PITTSBURG 
PITTSBURG 
PITTSBURG 
REO HILL 
ROSLYN 
ROSLYN 
ROVERSF ORD 
ROVERSF ORD 
STATE COLLEGE 
TOWANDA 
TUNANBA 
HASHINGTON 
UASHINGTON 
UILKES-BARRE 
WILKES-BARRE 
WILKES-BARRE 
HILL TEANSPORT 
YORK 
CRANSTON 
CRANSTON 
WARWICK 
ANDERSON 
FLORENCE 
FLORENCE 
GREENVILLE 
MONCKS CORNER 
RAPIO CITY 
RAPID CITY 
CLEVELAND 
CLEVELAND 
GERMANTOWN 
JACKSON 
JOHNSON CITY 
JOHNSON CITY 
KNOXUILLE 
KNOXUILLE 
KNOXVILLE 


670701 
661130 
670701 
670701 
670701 
670701 
670701 
670701 
670701 
67070) 
670701 
660204 
670701 
670701 
670605 
670716 
670716 
670701 
670710 


Bratt 
BrOeul 
6furul 


MAGONG-10 
UAVONG-10 


NASHUILLE 
OLIVER SPRINGS 
PIKESUILLE 
POWELL 
POWELL 
SWEAT NTN 
ABILENE 
AUSTIN 
BRYAN 

CLEAR LAKE CITY 
DALLAS 

EL PASO 

EL PASO 
GARLAND 
GARLAND 
GAUSE 

GAUSE 

GAUSE 
HOUSTON 
HOUSTON 
HOUSTON 
PALESTINE 
RICHARDSON 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 
SAN ANTONIO 


BLANDING 
BLANDING 
CEDAR CITY 
LOGAN 


PROUO 

SALT LAKE CITY 
SALT LAKE CITY 
CHARLOTTESVILLE 
OALE CITY 

OALE CITY 

OALE CITY 
FRONT ROYAL 
HANPTON 
LYNCHBURG 
LYNCHBURG 

NI ODLEBURG 

M1 DDLEBURG 


RICHMOND 
RICHMOND 
ROANOKE 
UIRGINIA BEACH 
VIRGINIA BEACH 
UYTHEVILLE 
UYTHEVILLE 
NILTON 
ENUMCLAW 
ENUNCLAW 
EVERETT 
EVERETT 
NORTH BEND 
NORTH BEND 
HORTH BEND 
SPANAWAY 
SPANAWAY 
SPOKANE 
SPOKAHE 
TACONA 
TACONA 
TACOMA 
TACOnA 
CEDARBURG 
CEDARBURG 
EAU CLAIRE 
FRANKLIN 
FRANKLIN 
GREEN BAY 
KENOSHA 

LA CROSSE 
LA CROSSE 
nAD ISON 


870701 
870710 
870710 
670701 
670701 
660204 
670710 
870701 
870102 
670806 
870710 
670701 
670701 
870710 
870710 
670701 
670701 
670701 
670806 
870606 
860204 
670701 
670710 
670701 


-0100,870120 


670803 
670410 
70111 
870111 


670605 


W9uI-1 NAD ISON ul 145.0700 6870605 


UBOTYT MILWAUKEE ul 14.1070 870712 
UBOTYT MILWAUKEE WI 145.0100 870701 
UDSANY NEW BERLIN WI = 145.0900 670712 
UASKEC NORTH PRAIRIE Wi = 145.0100 670605 
WASKEC NORTH PRAIRIE HI = 145.0900 670605 
u92BD RHI NELANDER uw 7.0930 870701 
u9260 RHI NELANDER uh 14.1110 670712 
u92B0 RH INELANDER Wi 145.0100 870712 
N6FJB BAKERTOH uu = 145.0100 67070) 
uOBniK KINGWOOD uu 145.0100 670701 
KRISY TERRA ALTO WU «145.0100 870605 
u72AC CASPER WY =-:145.0100 670825 
KAZION CHEYENNE WY = 145.0100 870701 
MA?TJU CHEYENNE UY =: 145.0100 670625 


Please let ae know of any corrections, deletions, 
additions or verifications to this file. Send thea 
to ee - K4HGC @ K4NGC via one of the Packet Radio 
PBBS aailboxes. If you publish or aaintain a 
Digipeater/PBBS Iisting, please forsard a copy of 
thea to me so that they may be added to this list. 
Insure that the station you are correcting is 
parked Digipeater or PBBS. Any call signs listed on 
this list sill be purged if the Updote date 
exceeds 2 yeors, therefor verification is 
necessary. The Master list contains over 1000 
calla s gos, of which 55% are digipeaters and 45% 
are PBBS's. Please do not foreard saps or 
listings ehich do not Indicate if the station is 
a user, digipeater or PBBS. 


73's Don Bennett - K4NGC 
15016 Carlsbad Road 
Woodbridge, Va 22193 
(Home) 703-670-4773 
(Office) 703-274-9355/56 
(ANRAD BBS) 703-734-1387 
CARPANET) dbennet teaac-hq 
(CompuServe) - 72310, 263 

TONIO 


01 September 1987 


To: All TAPR Members 
Fr: Lyle Johnson, President 
Re: PSR 


Last September, Packet Status Register (PSR), the TAPR newsletter, merged with Packet Radio 
Magazine (PRM). This resulted in your receiving up-to-date packet radio information on a 
monthly basis. 


By February of this year, PRM was in serious trouble. Gwyn Reedy, WIBEL, Editor of PRM, lost 
the valuable assistance of Brad Voss, and was unable to secure additional volunteer help to 
continue the publication. Feeling the responsibility of continuing the magazine while he 
searched for help, Gwyn attempted to continue the effort virtually single handedly. 


Unfortunately, the combined workload of editing PRM, continuing an active role in TAPR and 
FADCA, and the growing pains of his company (which he also “inherited” when he and his part- 
ner parted ways), proved to be too mich. After getting the March and April issues of PRM 
out, Gwyn realized he was unable to do everything and still do a good job. Thus, reluc- 
tantly, he has stepped down from his directorship of TAPR, the Presidency of FADCA and ceased 
editing PRM. This decision occurred in late July. 


Of course, this meant that TAPR had to locate an editor for, and attempt to revive, PSR. 


I am happy to report that we have been successful in this effort. Effective immediately, 
Scott Loftesness, W3VS, TAPR Director and CompuServe’s HAMNET Chief Sysop, has agreed to edit 
PSR for us. Scott is well qualified for this volunteer post, and we are grateful for his 
willingness to serve the TAPR membership in this way. 


Scott desires that PSR be a maaningful publication for packet radio, and this means that he 
needs technical and operational articles. Please assist us in bringing a quality publication 
to you by submitting material to him. Material may be sent to the TAPR office at the address 
indicated on this letterhead, or submitted directly to Scott via CempuServe (upload on the 
DL? database), or you may mail information to him at: 


Scott Loftesness, W3VS 
Editor, PSR 
16440 Rustling Oak Court, 
Morgan Hill, CA 95037. 


The “July” cover-date issue is being assembled now, so any submissions you make will be for 
the next issue. 


A final note. TAPR dues were raised last year from $12 to $15, partly to cover the addi- 
tional expense of providing PRM. Since the dues were set in 1981, this has been the only 
increase. Providing the office, supporting packet development, and general costs to maintain 
the organization have resulted in costs greatly in excess of those anticipated 6 years ago. 
Therefore, the dues structure will remain as it currently is. 


Thank you for your patience with us during this time of turmoil, and please join me in wel- 
coming Scott as your new PSR Editor. 


Happy Packeting! 


Lyle Johnson, WA7GXD 
President 


The Tucson Amateur Packet Radio Corporation is a non-profit. 

MEMBERSHIP APPLICATION scientific research and development corporation. TAPR is chartered 

in the State of Arizona for the purpose ot designing and developing 

Tucson Amateur Packet Radio Corporation new systems for packet radio communication in the Amateur Radio 

PO Box 22888, Tucson, AZ 85734 Service, and for freely disseminating information required during and 
obtained from such research. 


Name: The officers of the Tucson Amateur Packet Radio Corporation are: 
Call License Lyle Johnson, WA7GXD_—s— President 
Signs ase Tom Clark, W3IWI Executive Vice President 
Dianne Marshall, AL7FG Secretary 
Terry Price, NGHBB Treasurer 
Address: oh So oe 
The Packet Status Register is the official publication of the Tucson 
City ¢ ZIP Amateur Packet Radio Corporation. Second-class postage paid at 
yeaa pais Tueson, AZ and additional mailing offices. POSTMASTER: 
fares * —_———._ | Please send address changes to TAPR at the address 
shown betow. Explicit permission is granted to reproduce any ma- 
Home Work terial appearing herein, providing credit is given to both the author and 
Phones Phone: TAPR. 
If you wish to have any of the above information TAPR Membership & 
deleted from publication in a membership list, PSR Subscription Malling Address: 
please indicate which items you wish suppressed: Tucson Mee Lee pede Corp. 
Tucson, AZ 85734 
(602) 746-1166 
I hereby apply for membership in TAPR. I enclose 
$15.00 dues for one year's membership dues. PSR Editorlal Submission Address: 
Loftesness, W3VS 
Signature: Date: Packet Status Register Editor 


16440 Rustling Oak Court 
Morgan Hill, CA 95037 
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Tucson Amateur Packet Radio Corp. 
PO Box 22888 
Tucson, AZ 85734 


Second Class Permit Pending 
Tucson, AZ 


Check your address label for membership expiration date. Your renewal is important! 


